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Mr. Matthew MacGregor

LBJ Project Manger

TxDOT LBJ Project Office
9330 LBJ Freeway, Suite 1080
Dalas, TX 75243

Dear Mr. MacGregor:

Wilbur Smith Associates is pleased to submit this report of our Phase Il study of the proposed Managed Laneson
the LBJ Freeway. This study supports the conclusion that the LBJManaged Lanes (LBJIMLS) has the capability
of providing enhanced regional mobility, mult-modal transport system integration, system and corridor travel
mode balancing, substantial toll-based revenues, transport system and services performance increases and bus
rapid transit services (BRT).

Given the nature of BRT and its ability to support value capture facility financing strategies, it would be prudent
to evaluate: (1) the potential for these strategies to work in this policy/institutional context, and (2) the degree to
which they might support total project costs.

The results of this study were prepared without the benefit of the Year 2000 Census and were completed before
the announcement of significant federal defense contract awards to employers in the greater Fort Worth/Dallas
region that could substantially increase travel in this corridor. In this context, it would be prudent to undertake
further evaluations of a reduced set of scenarios over a multiryear period with the benefit of Year 2000 Census-
based forecasts of population and employment. As this Phase Il study shows, just a small shift in annual growth
rates results in markedly different VMT and revenue resullts.

Both | and our Project Manager, Paul J. Pezzotta, wish to thank you for the opportunity to work with you on this
exciting and innovative project. We look forward to working with you to assist in future assessments of the
facility’ s traffic and revenue performance.

Very truly yours,
WILBUR SMITH ASSOCIATES

g/

Edward*J. Regan, I11
Senior Vice President
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Wilbur Smith Associates is pleased to submit this final report of our Phase
Il study of the proposed Managed Lanes (ML) on the LBJ Freeway in
Dallas, Texas. This Phase Il Report was undertaken to better inform
decisions asto:

& The scale of the facility and the capability of the Managed Lanes to
support various transportation system objectives for the corridor
and the larger region;

& The compatibility of the facility footprint with the needs of the
most advanced el ectronic payment technology systems,

& The level of market-based revenues that could be expected to
support the overall construction costs; and

& Other operationa features of the proposed design.

ML is aterm of art developed by the larger TXDOT planning community
and is defined by that community as:

“A managed lane facility is one that increases freeway efficiency by
packaging various operational and design actions. Lane management
operations may be adjusted at any time to better match regional goals.”

This study supports the conclusion that within this corridor, the LBIJMLS
can be seen as having the capability of providing:

# Enhanced Regional Mobility,

& Multi-Modal Transport System Integration,

& System and Corridor Travel Mode Balancing,

= Revenue Development, Transport System and Services
Performance Increases

As aresult of this assessment, the LBIMLSs are seen to hold the potential
to significantly add to corridor mobility through the use of variable tolling
and its ability to provide a mobility platform that could support Bus Rapid
Transit (BRT). The Electronic Tolling (ETC) capabilities that are a
fundamental component of this advanced transport concept, will allow
regional transportation system planners to deliver a level of service and
facility performance that will bring the region far closer to actuaizing a
transport system ideal of a regional seamless web of mobility across
multiple modes.
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It is clear from the work completed in this study, that the LBIML facility
can accommodate the state of the art technology needed to bring al these
capabilities to the region’s drivers and transit users. Chapter 5 provides a
conceptual design to accommodate the technology needs to make the
system’s promise a redlity. Should this capability become operational
across the region’s major transport facilities and services, it will allow for
significantly enhanced transport systems and infrastructure investment
performance.

Given the structure of the operational scenarios evaluated in this study and
economic and demographic data used to support those scenarios, the
forecasted levels of traffic and revenue for the LBJMLs completed in this
study can be useful in evaluating the efficacy of building five General

Purpose (GP) lane vs. the four GP lane alternatives. By reviewing the
performance measures reported in Chapter 4 of this report, one can see a
rather substantial reduction in revenues occurs, amounting to 40-48
percent, if the five GP lane dternative is built as compared to the four GP
lane alternative.

The VMT reduction in the MLs for five GP lanes vs. four GP lanes
alternatives varies from approximately 14 to 19 percent depending on the
tolling policy for HOVs that is pursued. The fal off in VMT is less than
the revenue fal off, because even as congestion on the GP lanes fals in
the five-lane scenario as compared to the four-lane scenario, enough
congestion remains to encourage a sizable number of drivers to continue
to use the tolled MLs at a substantially reduced toll rate.

While the five GP lane Scenario provides relatively higher travel speeds
for the GP lanes, it comes at a very steep cost to the revenues generated in
the ML. Clearly, policymakers will have to evaluate the operational
objectives they anticipated that the facility would achieve as opposed to
revenues generated to see if sufficient returns are achieved in these critical
measures of facility performance under the four GP lane vs. five GP lane
scenarios.

Of course the construction costs of the five GP lane scenarios as opposed
to the four GP lane scenarios would play alarge role in the policy decision
as to whether to build the four or five GP lane facility. That information is
beyond the scope of this study but is available to policymakers.

The study team also evaluated building fewer access ramps to the ML
facility. The results suggest that the reduced access to the ML lanes
apparently constrains its use by carpoolers. The effect of this outcome isto
drive up congestion in the GP lanes thereby creating more of an incentive

March 12, 2002
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for SOVsto pay atoll. So the revenues increase as access is constrained,
see Chapter 4 for afuller discussion.

Two scenarios were developed to demonstrate the effect of growth on the
use of the MLs. Structurally, the Global Demand in these two scenarios
was set at a level 15 percent higher than that of the regionaly accepted
2015 levels of travel that were modeled as the study year for this
assessment. When the traffic and revenue results for these scenarios are
compared to the base year’s results, one can see a 75 percent increase in
revenue while the VMT grows by only 20 percent. This clearly
demonstrates the effect on the traveling public of increasing congestion
and the resultant travel time savings increase one can gain from use of the
MLs.

This demonstration shows the importance of having very accurate
forecasts for regional population and employment as a basis for this type
of analysis. The results of this Phase Il study were prepared without the
benefit of the Year 2000 Census and was completed before the
announcement of significant federal government defense contract awards
that could substantially increase travel and development in this corridor. In
addition, it is clear that both DART, Tri Rail and TxDOT are proposing to
make very substantial investments in infrastructure in this corridor, which
will significantly increase its accessibility and attractiveness as a location
for al manner of activities.

Given these developments, it would seem prudent to undertake further
evauations of a reduced set of the scenarios presented in this report, but
over a multi-year assessment period and with the benefit of more recent
estimates of population and employment growth for the region. Should
these forecasts show just a small annua growth rate increase coupled to
somewhat different distributions of origins and destinations brought on by
new development or re-development activities, the facility could show
markedly different VMT and revenue results.

Obviously this facility is not a private toll road run for profit
maximization. Current policy analyses undertaken within the
trangportation planning professon would suggest that for innovative
facilities such as the LBJMLsS a sensitive balance must aways be
maintained between the pursuit of revenue generated as compared to the
speeds in the GP lanes or the political consensus needed to support the
construction of a network of ML facilities in the region might be seriously
jeopardized. Clearly, these Scenarios do not depict any conflict such as
this, but under some higher growth scenarios, attention to such issues
might be warranted. However, should this become an issue, the LBJ
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Freeway corridor has within it the ability to accommodate five GP lanes.
This circumstance allows policymakers to construct a fourr GP lane
configuration and observe the system performance as population and
economic development expand in the region. Should travel speeds begin
to deteriorate too dramatically in the GP lanes relative to that of the MLs,
and then it would be possible to add the fifth lane so that GP lare
performance would not be too significantly different from ML
performance.

The sdlection of this implementation strategy should likely await the
preparation of traffic and revenue forecasts based on Year 2000 Census.
Furthermore, it should not be made in the absence of consideration of
construction cost information for each scenario, but it is clear using just
the information in this study that the five GP lane scenario serioudy
erodes the use of the tolled MLs.

The other major decision that could be evaluated based on information
developed in this study is the determination as to whether one should build
a reduced access configuration or a base-case access configuration. While
there is information presented in this study to inform such a decision, it
would be prudent to put that decision off until better information related to
population and employment in future years is available, The distribution
and levels of the these demographic and economic dimensions of the
transport modeling process could materially affect that decision. Of course
the costs of construction of the two alternative access-level scenarios
would also play amajor role in this decision.

March 12, 2002
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CHAPTER

e——  INTRODUCTION

The LBJ Freeway (1.H. 635) is the mgjor circumferential roadway in the
Dallas region. As such, its traffic loadings have grown steadily as the
region has grown. Traffic on certain sections of the LBJ Freeway (LBJ) is
heavily congested for many hours of each day. Given the vitality of the
region’s economy and its history of growth, this condition is likely to
deteriorate further if no improvements are made.

So that it can continue to serve the region well, the Texas Department of
Transportation (TxDOT) is evaluating the re-configuration of its design so
that the facility can maintain corridor mobility as travel needs and
conditions continue to evolve. A recently completed Mgjor Investment
Study continues along the already established policy path that supports the
conclusion that a High Occupancy Vehicle/Toll Lane (HOT Lanes) would
be a primary element of the preferred alternative. The nearly completed
National Environmental Protection Act (NEPA) process appears to be
moving in towards the same conclusion.

The term Managed Lanes (ML) has emerged within the state's facility
planning and systems management community as a term of art for a class
of facilities, some of which incorporate the features being investigated in
this report for the LBJ Freeway. Managed Lanes, as defined by the
extended TxDOT-related planning community can incorporate a far
broader set of design features than just those being investigated for the
LBJ facility, and for purposes of clarity, the formal definition of Managed
Lanes as used by this planning community is shown as follows:

“A managed lane facility is one that increases freeway efficiency by
packaging various operational and design actions. Lane management
operations may be adjusted at any time to better match regional goals.”

Thisterm is finding some use in planning circles around the nation, and as
it does, its precise meaning may evolve, but for the purposes of this study,
we will adhere to this strict interpretation of the term.

March 12, 2002
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In the case of the LBJ Managed Lanes (LBJML), the movement to the use
of the term of Managed Lanes as opposed to HOT Lanes seems far more
appropriate in that it communicates that the facility is far more than smply
an HOV lane with a simple Single Occupant Vehicle-toll (SOV—toll) buy-
in. In the case of the LBJML, the term relates to the potentia addition of
real time, variable tolling and the potential for broadened buy-in by
multiple vehicle types and modes including light-duty trucks, single-
occupant vehicles, and varying occupancy levels of HOVs. Buses would
still be free users. However, the potential broadened consideration of Bus
Rapid Transit service in the corridor creates further support for the
distinguishing term.

Wilbur Smith Associates (WSA) has prepared this operational and
financial assessment of the concept in order to assist TXDOT, its regional
ingtitutional partners and the larger community of businesses and residents
to better understand the ultimate characteristics of the LBJ once the
improvements are made.

PROJECT DESCRIPTION

Figure 1-1 shows the LBJML facility as it is currently conceived as an
operating facility in 2015, the forecast year for this study, the LBJ
Managed Lane Preliminary Feasibility Study, Phase II. It will run
approximately 20 miles from Luna Road on the west to 1.H.-30 on the
east. Asshown in Figure 1-1, it will be of varying capacity over its length:

& From Luna Road through Josey Lane, it will be comprised of two
lanes per direction;

& From Josey Lane through Preston Road, it will be three lanes per
direction;

& From Preston Road through Plano Road, it will be two lanes per
direction; and

& From Plano Road through 1.H.-30, it will be comprised of two
reversible lanes, which only operate during peak periods.

The available space for capacity improvements is very limited in the
corridor. In the area between Josey Lane and Midway Road, where the
proposed improvements include three MLs in each direction, the MLs will
be located below grade in both cut and cover and partialy open cut

March 12, 2002 Page 1-2
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sections. Portions of this below grade section of the LBIJMLs will be under
the frontage roads on either side of the genera purpose (GP) lanes.

In the section between Midway and Preston Roads, a distance of
approximately two miles, the MLs will be located in two mined tunnels.
On ether end of this area, from Luna Road to Josey Lane and from
Preston Road to F30, the MLs will typically be located at-grade in the
median of the GP lanes.

MANAGED LANES ACCESS

There are several different access locations and types of access to and
from the MLs proposed for this study. This study evaluated two different
access scenarios. The access scenarios are shown in Figure 1-2.

In the “base” access scenario, there are 5 access points directly between
the GP lanes and the MLs in each direction. Included in this scenario are
the termini points in each direction at Luna Road and I.H.-30. In addition
to these access points, access would also be provided from frontage roads,
cross streets, and DART Transit Centers, using nine ramps in each
direction. Finally, access would also be provided by direct connector
ramping with 1-35E, U.S. 75 and |.H.-30.

In the reduced access scenario, one GP/ML access point and two frontage
road/ML access points would be deleted in each direction.

The three exit ramps in the westbound, base scenario take traffic directly
to intersecting streets. Three entries and three exit ramps directly between
the managed lanes and the LBJ GP lanes. Two of these would not be
included in the reduced access scenario. There would also, of course, be
direct access between the main lanes and the managed lanes at the two end
points, i.e., just west of I.H. 35 and just east of |.H. 30.

Figure 1-2 aso notes the potential for mult-modal travel at intersections
with Dallas Area Rapid Transit (DART) Light Rail Transit (LRT) service
in the vicinity of Tl Boulevard and Skillman Avenue. Mgjor Bus Transit
Centers and park-and-ride facilities located in the vicinity of Shiloh Road
and 1.H.-30 will create the opportunity for expanded HOV use on the
facility. While Bus Rapid Transit (BRT) service is not currently in
DART’s program for the facility, it is a service format that could be
considered for implementation on this facility as well as the network of
MLs that are being evaluated by TxDOT, DART, North Central Texas
Council of Governments (NCTCOG) and other facility and service
plannersin the region.
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REVERSIBLE OPERATIONS

Figure 1-2 also shows operating assumptions for the reversible lane
portion of the LBIML, from west of Plano Road to I.H.-30. For purposes
of this study, it was assumed that this section would be opened in the
westbound direction only between 6:00 and 9:00 am. Further, it was
assumed to be opened in the eastbound direction only between 3:00 and
7:00 p.m. Findly, it has been assumed that the reversible lane section
would not be opened during any other hours, including the six-hour
midday period between 9:00 am. and 3:00 p.m. The actual hours of
operation of the commercia lanes may vary slightly when implemented.
As will be described in more detail later, this section will feature five to
six lanes of GP lane travel capacity in each direction; hence, there will be
little demand for toll traffic on the reversible lanes during the midday
period in any case.

As with most features of MLs, the hours of operation of the reversible
lanes could, in the future, be modified to stay open in the westbound
direction until 11:00 a.m. and open at 1:00 p.m. in the eastbound direction.
And while there is no revenue being generated in the down time for this
portion of the facility, these hours represent a very good opportunity to
maintain the facilty without creating congestion and delays on a toll-
charging facility.

STUDY OBJECTIVES

While the potential of the ML concept is very high, the achievement of its
benefits must first be demonstrated through study and analysis of its
operational and revenue characteristics. This study represents a refinement
of those facility characteristics, which were raised as a result of the work
completed in the Phase | study. The objective of the Phase | study was to
determine if “HOT lanes on the LBJ Freeway could be an effective
mechanism to provide a noncongested aternative for HOVs and for
SOVs willing to pay a toll.” It was determined in that study “that tolls
could be used to keep HOT lanes flowing smoothly during congested
periods.”

The first area of refinement represented by this Phase Il study is focused
on:

& The development of a more accurate set of revenue projections that
cover a broader range of dternative operationa designs for the
LBJIML.
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& The assessment of the technology-related issues and inter-
organizational- management related issues as they affect the
achievement of the facility’s potential benefits.

To achieve the improvement in revenue projections, it was determined a
higher degree of detail was needed in the area of traffic counts. This would
enable a more refined modeling and therefore a better assessment of
revenue potential for the facility.

The revenues achieved by an advanced facility such as this are heavily
affected by the ability to vary prices dynamicaly as traffic volumes vary
on the GP lanes and the ML. This ability, in turn, is largely a function of
the ability to fit the needed technology, i.e., information systems, into the
facility footprint, and, to a lesser degree, to be able to coordinate pricing
with other value pricing projects and other priced transport facilities, e.g.,
toll roads, rail and bus transit, parking facilities, etc.

Therefore, the second major operational refinement included in this study
as compared to the Phase | study relates to:

& Geometry of the facility to accommodate variable and/or dynamic
pricing equipment; and

& Degree of inter-agency coordination achievable given their current
Intelligent Transport Systems (ITS) technology base and proposed
ITS strategy as compared to that required for the systems to
function at the level needed to secure the benefits potentially
available to the region.

The technology assessment would enable the region’s other transport
facility operators to determine how best to move forward in coordinating
the technological evolution of their systems capabilities in a manner that
enables greater benefits for the region’s transportation system users and
supports higher levels of returns to the region’s economy.

SCOPE OF PROJECT SERVICES

To successfully achieve the objectives of the study, WSA undertook an
intensive upgrade of the analytical tools used in the Phase 1 effort. Study
elements included:

March 12, 2002
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& Upgrade the LBJ Corridor Travel Characteristics database via a
comprehensive travel time, traffic count and vehicle occupancy
count program,

# Refine the model chain to more accurately include the effects of
congestion on an interactive basis as toll rates shift on the managed
lanes and congestion subsequently increases or decreases on the
GP Lanes,

& Refine the global demand estimates to more accurately reflect the
impact of latent demand and other interactive/feedback effects of
developing multi-modal travel platform in the LBJ corridor;

& Develop a more refined and integrated ML Market Share Model
chain to estimate vehicle use by vehicle class at various travel time
savings and toll levels;

& Analyze traffic and revenue potential at various toll rates for each
of 10 operational scenarios for am. peak, midday and p.m. peak
periods;

# Work with the LBIML Project Team to create a cross section of
aternative operational designs that create sufficient variety to
capture the opportunities presented for ML use in the Dallas
region;

& Evaluate the need for and results from the implementation of fixed
pricing, variable pricing, and dynamic pricing on the success of the
LBJIML facility within the context of the 10 operational scenarios
developed by the LBIJML Project Team;

= Based on those results, evaluate the feasibility of implementing the
needed technology on the LBJIML facility given the proposed
geometry of the facility;

& Based on discussions and prior work with participating agencies of
the LBIJML Project Team, identify management and operations
issues that would require further coordination for the successful
implementation of the LBIML facility; and

& ldentify, where appropriate, areas where further work would be
needed to address significant issues and opportunities in the
successful implementation of the LBJML Project.

March 12, 2002 Page 1-6
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OVERVIEW OF THE MANAGED LANE TRANSPORTATION
CONCEPT IN THE CONTEXT OF THE LBJ FREEWAY

The configuration of HOT lanes that TXDOT is evaluating for the LBJ is
an innovative form of HOV lanes. This innovative design platform under
consideration for the LBJ Freeway is one of a class of facilities that
TxDOT and its planning partners have come to term Managed Lanes, as
defined above.

While the origina design concept of HOV lanes has had some difficulties
in meeting regional tansport objectives as defined in various projects
around the nation, the re-configuration of HOV lanes into HOT lanes has
shown some positive advances in meeting some of the identified
shortcomings of these HOV lane projects. Based on these successes,
transportationplanning agencies in the state of Texas have further refined
and extended the HOV concept and imbedded it into a larger framework,
which they now term Managed Lanes.

HOV Lanes were originally designed to create a time savings incentive for
the formation of carpools and vanpools during the era when the attainment
of the U.S. EPA’s national ambient air quality standards (NAAQS) for
hydrocarbons (HC), nitrogen oxides (NOX) and carbon monoxide (CO)
drove a great dea of the infrastructure policy agenda. And while HOV
lanes have been in existence for many years, they have had mixed success
depending on their application and the context in which they have been
used.

To enhance this effectiveness, several years ago HOV lanes were modified
into HOT lares, with SR 91 in California being the first of this type of
service platform to be successfully implemented. In concept, these lanes
alowed HOVs at some levels of occupancy to travel in them free, but,
under the HOT format, they also alowed Single Occupant Vehicles
(SQOVs) to buy the unused, excess capacity in the lanes viaatoll.

In some travel markets, the HOV concept was modally upgraded to BRT
Lanes, i.e., lanes specifically dedicated to bus vehicles as a means to give
incentive to bus travel in a region or corridor.

Into this policy environment, highway and transit planners devised yet still
another form of the HOV lane, i.e., the Managed Lane. TXDOT and the
larger transportation planning community in the Dallas region potentially
see ML Systems as providing a corridor or circumferential facility like the
LBJ with a predictable level of service or mobility for potentialy all
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vehicle types, including emergency vehicles, trucks, SOVs, HOVs at
various occupancy levels and BRT. In addition to the ability of tolls to
provide a predictable level of service for the facility, the composition of
vehicles that actually use the facility can also be varied/controlled through
the use of tolls, hence the name, “Managed Lanes.”

Because MLs as envisioned for the LBJ Freeway can only be implemented
through the use of advanced Intelligent Transportation Systems (ITS), e.g.,
electronic toll collection (ETC) techniques, the use of ML in the LBJ
corridor leads to two very significant potential benefits/capabilities of this
new modal platform, that of enhanced moda integration together with
corridor and system balancing capabilities. This ability is derived from the
capability to price multi-modal trips at discounted rates or to “cross-
incentive” travel on other regiorel modes or systems. One can do thison a
daily, weekly or monthly basis.

For example, if a rail system exists in the same corridor as a highway
facility, e.g., the proposed DART facilities that are under construction and
which are planned for construction into the northern areas of the Dallas
region, through the use of pricing packages one might discount the toll
road and/or rail systems' use if a commuter used both the ML and the rail
system. This approach would provide more capacity in the road network at
very little cost while increasing the use of a system, which may have
excess capacity.

In addition to the feature that mobility is virtually guaranteed on a ML toll
facility, assuming the absence of accidents, natural disasters and the like, it
has an added characteristic that it shares with HOT lanes in that it is a
revenue generating facility. MLs also have the advantage of being able to
generate revenues from al vehicle types on the ML facility, not just
SOVs. This is only one of severa attractive new financing sources that
ML implementation holds for both transit and highway systems.

This is significant for the economy of the region. By adding another
revenue source to the transport financing strategies aready available, a
region using these tools can potentially make itself more competitive with
respect to other regions by being able to support a more modern, more
capable and more productive transportation system. In this case, the
LBIML multi-modal facility can facilitate the expansion of the economy
by creating enhanced corridor mobility and accessibility to further support
€CcoNnomic expansion.

Because MLs can support both enhanced suburban auto mobility and
enhanced transit capabilities within an auto based land-development
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format, they offer the option of supporting an auto-compatible form of
Transit Oriented Development (TOD) within an auto-dominant mobility
environment. This potential to increase densities of development as well
as person trips within a rubber-tire based mobility corridor, effectively
presents the opportunity to substantially increase infrastructure investment
returns while at the same time addressing issues of faling infrastructure
investment productivity of SOV based facilities.

Furthermore, by marrying these otherwise discrete travel markets and
modes, i.e, transit and autos, some very useful travel-constituency
partnerships can be created to advance a number of programs. With SOV
users able to gain capacity expansion of highway mobility/accessibility
corridors by partnering with transit users, not only is a new funding tool
created to support regional highway and transit facility expansion, but a
broadened consensus is created that better support the region’s strategies
for mobility advances, new ingtitutional partnerships, innovative land use
initiatives, e.g. smart growth, and transportation systems innovation.

With these features potentially available, this report’s assessment of
operational characteristics is designed to assist the region’s policymakers
to identify a path to bring those benefits to the region’s residents and
businesses. In so doing, the region should be better able to utilize MLs to
support:

& Transportation facility and services expansion;
& Regiona economic efficiency;

& “Smart Growth”, and

& Economic devel opment.

THE LBJ MANAGED LANES IN THE CONTEXT OF THE DALLAS
REGION’S EVOLVING TRANSPORT NEEDS

While this report is focused on the LBJ Freeway, the region has identified
a number of corridors where ML might be the best solution to their long-
range transport needs. Figure 13, Maor Regiona Transport Facilities,
2001, shows the Dallas region as a region with all the components of a
fully modern transport system. It includes an international airport, a
regional/national airport, the interstate system, state provided freeways,
toll facilities and inter-city, commuter and light rail lines and bus transit
systems.

Figure 14, Planned Major Regional Transportation Facilities shows the
regional transport system, as it could appear in 2015 should current plans

March 12, 2002
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come to fruition. This is the expected opening date for the substantially
complete LBIML facility and the forecast planning horizon for this study,
as noted earlier. In addition to the extensive facilities that exist in the year
2001, an extensive array of facility expansions are noted along with new
facility construction.

As can be seen, in addition to the LBIML facility, several other facilities
are noted as sites of potential future application of HOV lanes. These
facilities can be seen as potential platforms for the ML transport concept.

If realized as presently designed, this ML network should bring some very
innovative and operationaly effective transport solutions to the Dallas
region. As noted above, the new easier forms of payment embodied in the
ETC systems, which will be incorporated into the LBIML facility, will
allow for a more seamless mode of travel between non-charged and
charged facilities. The added revenues from the tolled facilities should
assist transport planners in bringing needed mobility expansion to the
region far more quickly than previoudly anticipated.

Into this regional context, the LBIML facility is designed as the lynchpin
of multi-modal enhanced regional mobility strategy. It not only ties the
HOV/ML network effectively into the larger highway system, it will be
the facility that most broadly connects the traveler to other modal choices,
important regiona destinations like the DFW Airport and other major
employment centers.

In this role, given the region’s adoption of transportation industry’s latest
technological capabilities, the facility user will be able to potentialy
access various mode choices in a seamless fashion. In so doing, the
managers of those facilities will be able to make cross systems and cross
mode discounts available to the transport system user in order to maximize
the travel benefits available and maximize the regiona transportation
system’ s performance.

These benefits form the basis of locationa competitive advantage and
therefore should immediately be convertible into economic advantage in a
growing region such as the Dallas region. By being able to provide alevel
of mult-modal, targeted accessibility to selected sites within a given
transport corridor, MLs offer a real-estate-based value-creation capability
that other transport platforms lack This can be further accelerated through
cooperative and reinforcing policies by other mobility and land use
planning agencies. While these strategies and policies remain well beyond
the ream of this study, for maximum benefit payout, MLs should be seen
and understood within this framework.

March 12, 2002
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BENEFITS ACHIEVABLE FROM THE PROPOSED ML BASED
REGIONAL TRANSPORT NETWORK

ENHANCED REGIONAL MOBILITY

ML systems are the only transport system platform existing today and into
the near-term future that can effectively meld the operational needs of
SOVs, HOVs, Bus Rapid Transit (BRT), Light Duty Trucks (LDT) and
Heavy Duty Trucks (HDT) into a continuously flowing mobility corridor.
Because of its performance capabilities, it has the potential to become a
widely accepted element in amost every interstate facility in the region
where traffic system geometry and available Right of Way. It should be
noted that because of the ability of MLs to blend the characteristics o
severa types of highway operations formats, it is possible to put these
features in a blended format within MLs using far less land than one
would ordinarily use to accommodate those same capabilities
independently within one corridor.

At this regional level of adoption, the network of continuously operating
mobility corridors would not only enhance general suburban mobility, but
it would also fully integrate the Central Business District (CBD) and
suburban multi-activity centers via a web of mobility that could include
heavy duty rail, light duty rail, BRT, bus transit, tolled and non-tolled
interstate level roadways.

This capability is implicit in the network of facilities that are planned and
under construction in the region and which are shown in Figure 1-4.

MULTI -MODAL TRANSPORT SYSTEM INTEGRATION

Because of the necessity to use a convenient form of ETC to make rea
time variable tolling effective, the evolution toward Smart Card systemsis
most likely to be accelerated not only in the Dallas region but aso
throughout the nation. Smart Cards are credit-card looking payment
devices that enable their users to pay for goods and services by directly
deducting funds that are stored in an electronic chip that is embedded in
the card. Much more information is capable of being stored on the
imbedded chip which enables its users to be recognized for past purchases
and uses and thereby qualify for discounts or other incentives.

Having the ability to continuously vary prices and keep track of system
usage enables system operators to offer cross system discounts as a means
of encouraging the use of the various elements of the region’s transport
system in a manner that provides the best travel times for the user and
higher levels of efficiency and facility utilization for the system operators.

March 12, 2002
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Real-time traffic flow information, upon which ML mobility and toll rates
are predicated, will likely be generally available in the near term future for
in vehicle use. This capability, when combined with today's vehicle
location systems that provide real time location information and routing
information, will enable tomorrow's drivers to alter their route as they
approach some accident site or congestion area. This service, while adding
convenience for the driver, adds system performance increases for the
system managers, as well as, the follow-on increases in infrastructure
investment returns that will accrue as a result of increasing overall system
performance a no sizable increase in facility investment. This
infrastructure investment performance increase in turn will lead to the
region being able to support a greater level of economic activity with a
given level of funding avalable for infrastructure facility
construction/investment. This sort of performance improvement will make
the Dallas region even more competitive on a global basis, as a place for
doing business and more convenient for the business person and their
families as a place to live and work.

SYSTEM AND CORRIDOR TRAVEL MODE BALANCING

Another by-product of the capabilities embedded in the use of ETC is the
ability to balance the use of various modes through the tool of relative
pricing and pricing incentives combined with the information technology
capabilities that enable these prices to be disseminated throughout the
marketplace. In the Dallas region, several highway systems are being
planned and/or proposed as HOV and/or tolled facilities. In addition to the
existing rail system, there is an extensive network of rail either planned or
under construction This expanded system will provide supplementa rall
capacity within several important corridors in the region.

Through the use of crossincentive pricing of commuter and light rail, bus
trangit, parking, and toll roads, it may be possible to move travelers into
modes that they might not otherwise take in a generally un-priced road
network. However, with the proposed ML network under consideration for
the region is coupled to cross-incentive pricing for multi- modal use of the
system over varying time periods, e.g., daily, weekly or monthly, transport
system carrying capacity can be substantially improved/increased. With
those improvements come the sharp increases in the return on
infrastructure investment.

REVENUE DEVELOPMENT

Since MLs envisioned for the LBJ are to be tolled, they have the ability to
supplement traditional federal and nonfederal sources of public revenues
to make system expansion more readily achievable at any given level of
public funding availability. But beyond this, because of the nature of ML
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to support BRT services and other forms of HOV services, these facilities
have the potential to generate nonttraditional revenue sources generaly
Seen at rail-based facilities.

This type of return on investment in ML is achievable, because it can
deliver higher levels of market access than either traditional toll roads or
traditional nontolled highway facilities, and market access determines
land value potential, all other things being equal. Because of the complex
nature of framework needed to create these returns, a far higher level of
cooperation between the public and private sectors than is normally seen
in transport system planning and development will be required if these
returns are to be obtained.

TRANSPORT SYSTEM AND SERVICES PERFORMANCE INCREASES

The improvements in transportation system and services performance
implicit/inherent in ML will only be achievable through very high levels
of inter-agency and public/private cooperation. This is due not only to the
need to evolve the various modal management systems but also to the
need for a parallel evolution of both the systems operators and the
systems users operational capabilities along a coordinated, compatible
technology platform. However, the Dallas region is well on its way toward
clearing that hurdle as a result of the formation of its regiona
transportation technology coordinating committee.

The work of this committee in bringing bus transit, Paratransit, rail,
highway and parking systems aong a compatible technology platform is
well underway, and if they take advantage of the potentials that are within
its grasp, the region’'s transport systems will be able to deliver a level of
mobility, travel value, system performance, and return on investment not
really seen in the field since the creation of the federal Interstate System.
However, to reach the full potential of benefits available, broader
involvement of the private sector and the traveling public will also need to
be seen at the policy level as well. If this is accomplished, the system
planners, operators and users should very substantially:

Improve mobility;

Increase the region’ s economic competitiveness,
Increase quality of life;

Increase the system safety; and

Enhanced environmental performance from the regional
transportation system.

RRKRRRK
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CHAPTER
e = XISTING TRAFFIC CONDITIONS

A magor pat of the effort involved in this phase of the project’s
development is the refinement of the analytical and methodological
techniques used in understanding the travel demand, traffic flow and
revenue generation characteristics of the proposed LBIML facility. To
achieve these objectives, traditional measures of the existing LBJ facility
operational characteristics need to be married to the latest travel
simulation and forecasting techniques.

The reader will note that in compiling this data, we do not use it directly to
propose the direction of capacity enhancement strategies or tolling
regimes. This datais used to calibrate forecasting models. These calibrated
models are then tied to future population levels and economic activity
levels that are spatialy distributed over the region. This socioeconomic
picture of the region, configured for the forecast year of 2015, is used to
determine future levels of activity on several aternate proposed design
configurations of the LBIML facility, itself located within a largely recast
transport network. This resultant travel activity is then used by the WSA
team to forecast travel on various configurations of the LBIJML at various
toll rates.

This chapter describes the collection of data used to characterize the
operational performance of the existing facility and the supporting
network associated with it. This data was used to calibrate the models so
that a more accurate representation of the proposed facility’s travel and
revenue performance could be devel oped.

The specific data collected for this LBIML Preliminary Feasibility Phase
Il Study are hourly traffic volumes, selected intersection counts (some
including turning movements) and travel speed data on the LBJ Freeway
and on parallel corridors. This data was being combined with vehicle
occupancy data from the Phase | Study. The vehicle occupancy data will
be included in this chapter even though it was collected in the previous
study effort in order to have a complete data set available to the reader of
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this report. Special note should be made that this study utilized the same
levels of HOV usage as was proposed for use in the Phase | study.

LBJ TRAFFIC DATA COLLECTION PLAN

To develop the traffic volume data needed for this study, an extensive set
of traffic count locations was identified at critical locations in the LBJ
corridor, these included:

& Ramps to the LBJ genera purpose (GP) lanes,
& Access points for the LBJHOV lanes,

& Frontage road locations;

& LBJGP lane locations; and

& Parallel facilities that represent competing corridors.

Specific classes and numbers of traffic counting sites selected for
inclusion in the study are listed below:

2 90 ramp and frontage road locations for 48-hour continuous
counts;

& 26 ramp and frontage road locations for seven day continuous
counts;

& 60 intersections for manual counts between 6:00 to 9:00 am. and
5:00to 7:00 p.m.; and

& 4 main lane locations for manua counts between 5:00 am. to 9:00
p.m;

Figure 2-1, Traffic Count Locations, identifies the locations of all the
traffic count sites by type of data collected:

& 48-hour, continuous,

& 7-day, continuous;

& Intersection, manual, peak period;

&GP lanes, manual, 5:00 am.—9:00 p.m.; and
& TxDOT data, 24- hour, continuous.

The traffic count data collected from these means showed some anomalies
that were corrected through reference to, and use of, the traffic count data
collected by the NCTCOG in 1999.

Traffic counts were compiled during the months of October and
November 2000. The count sites represent all exit and entrance ramps
along the study segment. Counts were also collected at the intersections of

March 12, 2002 Page 2-2
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several paralel arterial streets. Frontage road sites as well as sites in the
GP lanes of the LBJ Freeway were also included in the data collection
effort.

Additional counts were obtained from TxDOT on seven exit and entrance
ramps at 1.H.-35, three GP lane locations, and one exit ramp to US. 75.
Refer to Appendix A for a complete listing of traffic count locations.

LBJ TRAFFIC VOLUME DATA

Figures 2-2 and 2-3 provide a summary on the balanced weekday average
hourly traffic by period for each respective travel direction. The average
hourly volume is obtained by averaging the total counts by the number of
hours represented in each period. The travel periods are defined as
covering the hours of:

& A.M. (6:00-9:00 am.);

& Midday (9:00 am.-3:00 p.m.);
& P.M. (3:00-7:00 p.m.); and

£ Nighttime (7:00 p.m.-6:00 am.).

The highest traffic volumes are recorded between 1.H.-35E and U.S. 75 for
both eastbound and westbound travel in all four travel periods. In the
eastbound direction, a sharp increase in travel occurs on the LBJ Freeway
after the I.H-35 Interchange. There is similar travel behavior in the
westbound direction where heavy traffic volumes concentrate between
U.S. 75 and I.H.-35E. West of 1.H.-35E, on the westbound side, there is a
substantial decrease in travel on the LBJ Freeway at the point between the
respective exists and entrances as aresult of traffic exiting onto I.H.-35E.

As one might expect, there are similar declines in traffic at the exits,
which lead to the mgjor interchanges for the Dallas North Tollway (DNT)
and U.S. 75. Correspondingly, there is a sharp increase in traffic registered
in traffic volumes on the entrances from these facilities onto the LBJ
Freeway.

As Figure 2-2 shows in the P.M. peak period eastbound direction, traffic
volumes remain relatively high all along the LBJ Freeway study segment.
In the eastbound direction, in the vicinity of Lunato Preston Roads, hourly
volumes of A.M., Midday, and P.M. time periods are within a 1,000
vehicles per hour difference. However, in the P.M. peak period eastbound
direction, after the interchange at U.S. 75, the traffic volumes remain high,
averaging between 6,000 to 8,000 vehicles per hour. A.M. and midday
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average hourly traffic flow lowers to 3,000 vehicles per hour. Nighttime
period traffic volumes remain low and steady in both directions.

In the westbound direction, A.M. peak travel volumes are shown to vary
widely between 3,000 to 8,000 vehicles per hour over the entire length.
The midday and P.M. traffic volume flow shows a similar level but are
separated by approximately 1,000 vehicles per hour. The P.M. peak
traffic varies from 5,000 vehicles per hour in the vicinity of Town East to
a high of 8,000 vehicles per hour near I-35. Midday volumes follow a
similar pattern but are approximately 1,000 vehicles less throughout the
length of the study segment. Nighttime period volumes are relatively flat
at about 2,000 vehicles per hour throughout the LBJ Freeway.

DAILY TRAFFIC VARIATIONS

Table 21, Daily Traffic Variations, shows the data collected at selected
ramps at which 7day Continuous Counts were undertaken. Ramps were
selected from the set of 7-day count locations based on the travel at the
ramps being typical of the travel behavior in the section of the roadway
from which they were selected.

The data shown in Table 21 represents an average of traffic at a pair of
ramps over the day shown. One can refer to Figure 21 to identify the
specific location for each of the ramp pairs used to create the daily average
traffic level shown in Table 2-1. For the column identified as:

& Ramps West of Midway Rd., Ramps 1 and 2 (shown in orange)

& Ramps West of DNT, Ramps 5 and 8 (shown in orange)

& Ramps East of Audelia Rd. Ramps 12 & 13 (shown in orange)

= Ramps East of the NW Hwy Ramps 16 & 17 (shown in orange)
were used.

This data collection regime allows for the representation of average daily
travel activity over the length of the facility at selected sites. The traffic
volumes shown vary from alow daily level of traffic of 15,600 vehicles at
selected ramps east of Audelia to a high of 34,700 vehicles per day on
selected ramps east of the NW Highway. This figure appears to be well
higher than what might be expected, but checks of the data collection
procedures did not offer clues as to the reason for this high figure.
Thursday is seen to be the highest daily travel day for all selected ramps
given the index measure for the collected data of approximately 110
percent of the average day for all ramps on Thursday. Sunday, quite
expectedly, shows the low travel day with an index varying from 60 to 80
percent of the average day for al selected sites. Mondays and
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Tuesdays are close competitors for the lowest, weekday travel-activity
day.

VEHICLE CLASSIFICATION DISTRIBUTION

Table 2-2, Vehicle Class Distribution, shows the composition of traffic at
four selected sites by travel period. Interestingly, the midday period shows
the highest levels of auto use. The same is true for LDT and HDT except
for the Marsh Road site, where the A.M. peak edges out the midday period
for the LDT high-use period. When viewed from the perspective of
vehicle composition on the facility during the three main travel periods,
A.M., Midday and P.M. periods, autos reach their highest use during the
P.M. period when they comprise roughly 94 percent of the traffic.

Truck use is generaly highest during the midday period. However, the
LBJ Freeway has relatively low levels of truck use when compared to
other heavy truck corridors in the region.

CURRENT LBJ FREEWAY TRAVEL SPEEDS

Speed and delay runs were conducted along the LBJ study-area segment
during the A.M. period from 6:00 until 10:00 a.m. In the P.M. period, data
was collected from 2:00 through 7:00 p.m. This data was collected
October 25 and 26, 2000.

Speed and delay runs on six competing paralel arterials were also carried
out during the A.M. and P.M. periods on October 13, October 16-19, and
November 6-8, 2000.

Figures 2-4 to 2-7 illustrate the data collected on the speed/delay runs by
direction and period. It iscompiled as travel speed versus distance on the
LBJ general-purpose lanes in the A.M. and P.M. travel periods in both
directions. The runs shown in Figures 2-4 through 2-7 were selected from
total data collected to best represent atypical weekday condition.

In the eastbound A.M. period, travel speed along 1.H.-35 to DNT is
relatively low, i.e., between 13 to 50 mph.  After the DNT Interchange,
speed increases to 50 to 70 mph, and then thereis a slight drop in speed in
the vicinity of Interchange U.S. 75 to 4 mph. Over the balance of the
corridor, speed is maintained between 50 to 70 mph.

In the eastbound P.M. peak, the travel speed is much lower than the A.M.
peak period. Between |.H.-35 and U.S. 75, the travel speed is between 10
to 45 mph. After U.S. 75, there is a gradual increase in travel speed to 70
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mph. Traffic sowsto 15 to 40 mph between Abrams Road and Northwest
Highway. Then the speed levels out to between 50 to 60 mph through the
end of the study segment. Overal, the eastbound p.m. peak displays a
more congested traffic pattern and alower travel speed than the eastbound
am. peak period.

In the westbound direction, the am. peak period has a much slower travel
speed than the p.m. peak period. At many of the interchanges, e.g., I.H.-
30, Abrams Road, U.S. 75, and Webb Chapel Road, the travel speed drops
to aslow as 10 mph. There are several short sections where travel speeds
of more than 50 mph are experienced, e.g., between Josey Road and Plano
Road, Hillcrest Road and Midway Road, and after I.H. 35.

In the P.M. peak period, the speed is relatively steady. Between |.H. 30 to
DNT, the typica speed is between 50 to 70 mph. After DNT before
entrances and exists onto I.H. 35, speed decreases to between 15 to 50
mph. After the 1.H.-35 Interchange, travel speed returns to approximately
60 mph.

Figures 28 to 2-11 illustrate the speed and delay runs in a time versus
distance relationship. The runs shown were selected to represent the
typical characteristics of the am. and p.m. travel periods. The A.M.
westbound and p.m. eastbound direction requires a travel time between 20
to 54 minutes to travel between Luna Road to Town East Boulevard. Yet
during the A.M. eastbound and P.M. westbound direction, the average
travel timeis between 19 to 33 minutes.

In the eastbound direction during the am. time period, the travel runs
shown al display a substantial increase in travel time after the IH-35
Interchange, indicating a slowdown in speeds. For the run made at 7:43
am. there is a substantial jump in travel time at Preston Road, but for the
remaining runs there is just a steady increase in travel time as one moves
across the corridor.

In the westbound direction during the A.M. time period, there is a
substantial jump in travel times for both the 6:50 and the 7:50 a.m. runs,
athough the 7:50 am. run shows the highest increase in travel times in
this section of the LBJ. With the exception of the run made at 9:43 am.,
al the runs show a strong increase in travel times after the Northwest
Highway over the balance of the corridor, with a second marked increase
in the vicinity of Midway.

In the eastbound direction the runs shown began over a period running
from 2:00 through 5:55 p.m. The 2:00 p.m. run shows a steady rate of

March 12, 2002
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travel time increase over the entire length, indicating that the P.M. “rush
hour” traffic has yet to begin. The three later runs shown show a jump in
travel time in the vicinity of the DNT and then show a steady rise in travel
times thereafter.

In the westbound direction during the P.M. period, a selection of the travel
runs that were made are shown in Figure 211. The runs made began at
times running from 3:09 through 6:33 p.m. The run initiated at 3:09 p.m.
shows a relatively steady increase in travel time over the entire length of
the study segment. The run started at 6:33 p.m. shows a small increase in
travel time in the vicinity of Abrams Road, but otherwise shows a
relatively steady rate increase.

The two remaining intermediate runs made at 3:52 and 4:34 p.m. show the
effects of rush hour travel by indicating sharp increases in travel time at
U.S. 75 and Marsh Lane for the 3:52 p.m. run and at the DNT and Marsh
Lane for the 4:34 p.m. run.

ALTERNATE ROUTE TRAVEL TIMES

Speed and delay runs were conducted on six parallel arterials to compare
travel time saving on LBJ. Table 2-3 summarizes the time saving on LBJ
in comparison to the arterials in four segments, between IH-35 and
Midway Road, Midway and Preston Roads, Preston Road and U.S. 75, and
U.S. 75 and Audelia Road. Overdl, traveling on the LBJ has a positive
time saving as compared to the parallel arterials, except during the
eastbound P.M. peak period between Midway and Preston Roads.
Average travel time saved by traveling on the LBJ during the eastbound
A.M. period and westbound P.M. period is about 50 percent. The average
time saved during A.M. westbound is approximately 32 percent and
during P.M. eastbound approximately 26 percent.

VEHICLE OCCUPANCY

A vehicle occupancy survey was carried aut on the LBJ at Welch Road,
Greenville Avenue and Northwest Highway on March 31, April 1, and
April 2, 1998, respectively, during the am. (7:00-9:00 am.), Midday (9:00
am.-4:00 p.m.), and p.m. (4:00-7:00 p.m.) periods. Each survey location
was selected to represent a portion of the cross section of the travel

characteristics represented in the LBJ corridor. This approach was used to
better enable the study team to forecast future vehicle occupancy patterns.

March 12, 2002
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The Welch Road survey location is to the immediate west of the DNT and
at the middle of the existing HOV lane between IH-35E and U.S. 75. It
represents vehicle occupancy characteristics of high traffic volumes and
with HOV lane alternatives. Greenville Avenue islocated at the middle of
the LBJ study segment, east of U.S. 75. It carries a substantial amount of
traffic from and to U.S. 75. It smulates similar conditions as the Welch
Road survey location but without HOV lane availability. Northwest
Highway is located near the end part of the LBJ study segment. It
constitutes part of the proposed future reversible MLs.

A summary of the vehicle occupancy survey is presented in Figure 2-12,
Vehicle Occupancy Profile at Selected Locations, and Figure 2-13, HOV
Use on the LBJ HOV and GP lanes. At all survey locations, HOV 3+
constitutes less than 2 percent of the vehicles on the road, while more than
85 percent of the vehicles were SOVs. The percentage of HOV's at Welch
Road is generally higher than on Greenville Avenue and Northwest
Highway. The average percentage of HOV's on the road where no HOV
lane was present is approximately 14 percent.

The HOV distribution between HOV lanes and GP lanes at Welch Road
shows that only about half of the HOV's use the HOV lane. In the Midday
travel period, the number of HOV lane users is lower than A.M. and P.M.
travel periods in the GP lanes on Welch Road. The data suggests that
when the GP lanes are not relatively congested enough, HOV's will not be
attracted to use HOV lanes.

SUMMARY

Based on the extensive traffic survey of the LBJ Freeway users of the ML
study segment and its vicinity, the magor observations on the existing
traffic conditions are:

& From both the traffic counts and speed and delay runs, westbound
A.M. peak period and eastbound P.M. pesk period are more
congested than the reverse directions, in each peak;

& The LBJ Freeway section between 1-35 to U.S. 75 in both
directions at al periods, on average, has the highest traffic volumes
and lowest travel speed;

& Using the LBJ Freeway generally provides travel time savings over
competing arterials, except during the eastbound P.M. peak period
between Midway and Preston Roads;
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# Fourteen percent of the current traffic on the LBJ Freeway are
HOV s and only one percent of those are HOV 3+;

& The LBJ Freeway operates at or near capacity between |-35E and
U.S. 75 for the A.M., Midday and P.M. peak periods;

& The empirical evidence suggests that a good portion of the LBJ is
operating at LOS F for much of the time during the peak periods
due to generdly high traffic levels coupled with the effects of
merging and weaving in the vicinity of ramps.
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CHAPTER

exsssssssssssssssssse \VI[ETHODOLOGY

&5

The anaysis methodology used for this Phase Il study is similar to that
used for the Preliminary Feasibility Study conducted earlier, with the
benefit of significantly more data collected and greatly refined modeling
technologies. Modifications to the overal analysis methodology were
developed to make better use of the additional traffic information collected
as part of this study, and to alow for a more streamlined process to
analyze a larger number of scenarios.

Three levels of analysis were used to estimate traffic and toll revenue for
the LBIJML.:

Globa Demand - The global demand represents the amount of
traffic that would be using the LBJ Freeway, including both the
MLs and the GP lanes under the various study scenarios.

FRESIM - A traffic moddl of the LBJ Freeway GP lanes was
developed using the FRESIM microsimulation program to identify
changes in the travel time and delay on different segments of the
LBJ GP lanes at differing levels of traffic loadings.

Market Share Micro-Model - The market share micro-model
estimates the share of the total corridor global demand that would
use the LBIML vs. the GP lanes. The traffic that is estimated to
use the LBJML is based on several factors, including: location of
access points to the LBIML, time savings afforded over travel in
the GP lanes, and toll rates to be charged.

The flow chart in Figure 31 shows the relationship between these three
analysis components, and where the actual data collected in the corridor
was used to enhance the estimates.
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SCENARIOS ANALYZED

For this Phase Il study, WSA was requested to estimate traffic and
revenue potentia for the LBIML with the following areas of variation:

& Project Configuration - Base ramp configuration vs. reduced ramp
configuration;

& Free Usage - Minimum occupancy level of two-or-more vs. three-
or-more occupants per vehicle for toll-free usage of LBIML;

# GP lanes - Existing lanes in GP lanes from Luna to U.S. 75 (four
per direction) vs. adding one lane in each direction in GP lanes
from Lunato U.S. 75 (five per direction); and

& Growth Level — A re-estimate of 2015 corridor travel levels based
on a 15 percent expansion of travel on the LBIJML/GP lane facility.
This was a hypothetical adjustment in global demand used to test
ML sensitivity to changes in global demand. While not
specificaly representing any year, the 15 percent growth level
generally corresponds to the amount of growth currently
envisioned in the NCTCOG model trip tables between 2015 and
2025. It could, however, aso provide an indication as to impacts
on traffic and revenue if a higher level of growth between 2000
and 2015 occurs.

These variations in project assumptions resulted in a total of 10 scenarios,
as summarized in Table 3-1.

The reduced ramp configuration omits the following connections between
the LBJML and the GP lanes:

Westbound exit to Preston (via Frontage Road);

Westbound exit to the LBJ GP lanes (near Rosser);

Westbound entrance from Midway (via Frontage Road);
Eastbound exit to teh LBJ GP lanes (near Marsh Road);
Eastbound entrance from Webb Chapel (via Frontage Road); and
Eastbound entrance from Preston (via Frontage Road).

KRR RRK
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Table3-1
Analysis Scenarios

Global ML Access Toll-Free Number of

Scenario Demand Configuration User 5(1) GP L anes(2)
1 2015 Base HOV-2+ 4
2 2015 Base HOV-3+ 4
3 2015 Base HOV-2+ 5
4 2015 Base HOV-3+ 5
5 2015 Reduced HOV-2+ 4
6 2015 Reduced HOV-3+ 4
7 2015 Reduced HOV-2+ 5
8 2015 Reduced HOV-3+ 5
9* +15% Base HOV-2+ 4
10* +15% Base HOV-3+ 4

*  Re-estimated level of global demand based on 15 percent growth.
(1) Minimum occupancy level for free travel on LBIML.
(2) Number of "through" travel lanes on LBJ GP lanes from

Luna Road to U.S. 75, per travel direction.

GLOBAL DEMAND ESTIMATES

The corridor global traffic demand is defined as the total traffic using the
LBJ Freeway, whether on the GP lanes or on the LBIJML lanes. This
includes both HOV and nonHOV traffic components. WSA developed
estimates of the global demand for the LBJ Freeway using data provided
by the NCTCOG from its regiona travel demand model.

REGIONAL TRAVEL DEMAND MODEL INPUTS

The Dallas regiona highway network already being used by WSA for use
in other work for the North Texas Tollway Authority (NTTA) was used to
develop the global demand estimates for this study. The highway network
was modified to include the current proposed LBIML base configuration.
A second network, with an additional GP lane in each direction between
Webb Chapel and U.S. 75 was a so prepared.

The trip tables used for this anaysis reflect the latest socioeconomic
forecasts available for the region, developed in the 2025 Mobility Plan and
adopted in January 2000. Trip tables for single- and two-or-more
occupant vehicles for years 1995 and 2025 were provided by NCTCOG.
These trip tables were provided for am. peak (6:00-9:00 am.), p.m. peak
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(3:00-7:00 p.m.), midday (9:00 am.-3:00 p.m.) and night (7:00 p.m.-6:00
am.) analysis periods.

BASE-YEAR INTERCHANGE-TO-INTERCHANGE TRIP TABLES

Traffic assignments were run on the regional highway model in order to
identify the total traffic accessing the LBJ Freeway within the project
l[imits (Luna Road to +30). The globa demand estimates include the
traffic using the LBJML aswell as al traffic in the GP lanes. Interchange-
to-interchange trip tables were extracted from the regiona highway
assignments for use with the market share micro-model. This process is
performed for the am., p.m., midday, and night analysis periods.

Interchange-to-interchange trip tables were first developed at base-year
(2000) levels. These trip tables were used as seed matrices in an
adjustment process that factors the trip tables to hourly levels using hourly
control totals for each interchange ramp. The GP lane segments on LBJ
immediately west of Luna Road and immediately south of I-30 are also
treated as entry and exit points to the system. The hourly control totals
were developed from the hourly traffic profile detailed in Chapter 2. The
factoring process results in calibrated base-year interchange-to-
interchange trip tables that represent the total traffic traveling in the
corridor during the am., p.m., midday, and night analysis periods.

FUTURE-YEAR INTERCHANGE-TO-INTERCHANGE TRIP TABLES

Future-year (2015) traffic assignments were made to identify potential
changes in travel patterns in the corridor. These travel patterns are
affected by growth in the region, the addition of new capacity to the
freeway in the form of added GP lanes and the addition of the LBJML, the
connection of existing frontage road segments to form a continuous
system, and the closing and opening of several freeway access ramps.

A series of future-year traffic assignments were made under varying
assumptions with regard to access to the LBJML. These assumptions were
designed to try to take into account the potential impacts of latent demand
and are discussed in detail later in this chapter. Interchange-to- interchange
trip tables were extracted from each set of runs and compared to those
developed for the base-year to develop growth rates for each interchange-
to-interchange movement for each time period. These growth rates were
then applied to the calibrated base-year matrices to develop adjusted
future-year trip tables for each time period.

HOV DEMAND
Four scenarios analyzed assume free access to the MLs for vehicles with
two-or-more occupants Four additional scenarios analyzed for this Phase
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Il study involve free access to the LBIJML lanes for vehicles with three-or-
more occupants. To provide a basis of comparison between these two sets
of scenarios, the interchange-to-interchange trip tables were disaggregated
into SOV, HOV-2 and HOV-3+ components. For the purposes of
analysis, trucks were included in the SOV component of the trip table
since they, like SOV, are toll paying vehicles under al scenarios.

The NCTCOG mode choice model forecasts only SOV vs. HOV-2+ traffic
for the am. and p.m. peak periods only. In general, the NCTCOG model
did not indicate significant changes in overall vehicle occupancy levelsin
this corridor, even with significant changes to the region’'s HOV network.
However, for conservatism, WSA has assumed modest increases in
vehicle occupancy levels over time, since the scenarios assume that at
least one HOV component will be able to travel for free in the LBIML.

Table 3-2 summarizes the share of HOV-2 and HOV-3+ traffic assumed in
the traffic stream by 2015.

Table 3-2
Estimated Distribution of High Occupancy Vehicles
by Time Period

Per cent of Total Traffic

Time SOV &
Period Trucks HOV-2 HOV-3+
A .M. Peak 83.2 14.8 2.0
P.M. Peak 81.2 17.1 1.7
Midday 83.7 14.8 15
LATENT DEMAND

WSA recognizes that the global demand in the corridor could be different
depending on what level of access is assumed for the new lanes. For
example, at the two extremes, if the new lanes were designated to be
HOV-only lanes, the corridor would attract less new traffic to the Freeway
than if the lanes were constructed as GP lanes. The total traffic entering
the LBJ Freeway and ML system as “global demand” changes between
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these two conditions as a result of the latent demand for travel in the
corridor.

In the traffic assignment process, the latent demand is the amount of
traffic that would like to use the LBJ, but due to congestion levels on the
Freeway, uses aternative routes such as the frontage roads and parallel
arterials. As capacity is added to the LBJ, traffic that would otherwise use
paradlel arterials returns to the Freeway. The additiona capacity is
absorbed until the congestion again reaches a condition where travel times
on the arterials and frontage roads again becomes competitive with the
Freeway.

When the new lanes are constructed as HOV-only lanes, the amount of
additional capacity is limited to the amount of HOV traffic that would use
the HOV lane. When constructed as GP lanes, the additional capacity
would very likely be absorbed entirely. When constructed as MLs, where
some lower-occuparcy traffic is alowed to use the HOV lanes for a price
and the price is set to maintain an acceptable level of service in the MLs,
the total global demand for the LBJ falls somewhere in between these two
conditions. The pricing mechanism, in effect, controls the amount of new
capacity “available for use” in order to maintain favorable operating
conditions.

This distinction in the global demand under the different usage
assumptions is important since the total global demand affects the level of
congestion in the GP lanes on the LBJ Freeway. The level of congestion
in the GP lanes, in turn, directly affects the amount of time savings offered
by the MLs, which determines the amount of traffic willing to pay atoll.

If the tolls for the MLs were set very hgh, the amount of traffic in the
MLs would be low, and would begin to resemble the HOV-only condition,
with a lower total global demand. If the tolls for the MLs were set very
low, they would begin to fill up and could become as congested as the GP
lanes, with a higher total global demand.

To take the variation in global demand into account in this analysis, WSA
ran the Dallas regiona travel demand model under two different
assumptions regarding usage of the LBJML. Under one assumption, the
LBIML was assumed to be open to HOV-2+ traffic only. This was used
to represent a condition under which higher tolls are charged for use of the
MLs, to the point where toll-paying traffic is essentially priced out of the
MLs. Under the second assumption, the LBIJML was assumed to be open
to al traffic. This was used to represent a condition under which lower
tolls are charged for use of the MLs. In both cases, access to the LBIML
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was assumed to be limited to those locations shown in Figure 1-2 for the
base configuration. Therefore, many short distance trips that are identified
in the trip tables, and whose drivers may have wanted to pay atoll, were
still not able to use the MLs, because of configuration constraints.
However, these trips could be more readily acoomodated in the GP lanes
as capacity is freed up by longer-distance traffic shifting to the LBJML.

At 2015 levels, on an average daily basis, the difference between the lower
globa demand (high toll condition) and the higher global demand (lower
toll condition) was about 10 percent for Scenarios 1,2,5, and 6. When an
extra lane was assumed in the GP lanes (Scenarios 3,4,7, and 8), the total
number of trips in the LBIJML system increased by about 3 percent in the
lower global demand case and 2 percent in the higher global demand
condition.

WSA then tested the level of toll that would be considered high enough to
represent the “higher toll” condition by gradually increasing the toll rates
charged for the LBIML until the usage of the MLs was similar to the
HOV-only levels. The results of thistesting are noted in Table 3-3.

Table3-3
Maximum Tadl Levd Represented by Higher Global
Demand Edimates
Seenario
Analyss 4GPLanes 5GPLanes
Period Direction (Sonaios 1,2,5,6) (Scenaios 34,7,8)

AM. Westbound $040 per mile $040 per mile

Eastbound $040 per mile $040 pea mile
PM. Westbound $040 per mile $040 pea mile

Eastbound $050 permile $050 per mile
Midday Westbound $040 per mile $040 per mile

Eastbound $0.60 pe mile $060 pa mile
Note Theseratesdo nat reflect tolls used in cdculating traffic and revenue

edimaes

A series of trip tables were then developed to represent the variable global
demand at each $0.05 increment from $0.10 per mile to $0.40 per mile by
interpolating between the “higher” trip table (assuming that it represents a
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toll-free condition) and the “lower” trip table (assuming that it represents
the toll levels shown in Table 3-3). These globa demand trip tables were
used in the market share micro-model to determine the amount of traffic
eligible to use the LBJML and to estimate the level of congestion in the
GP lanes.

FRESIM MODEL

As noted in Chapter 2, much of the recurring peak period congestion on
the LBJ Freeway is the result of merging and weaving traffic movements
associated with on and off-ramps and not necessarily due to capacity
limitations. Traditional traffic assignment models do not replicate well the
impact of merging and weaving maneuvers on freeway capacity, nor can
they reflect the impact of downstream queuing on freeway segments.

WSA has used a microscopic simulation model called FRESIM,
developed by FHWA, to estimate the travel speeds on the Freeway.
FRESIM attempts to model each vehicle as a separate entity. The
roadway geometry and interaction with other vehicles influence the
behavior of each vehicle in the model. A certain level of randomness in
vehicle behavior is also introduced since each vehicle is modeled
individualy.

An electronic model of the LBJ Freeway and the LBIMLs was devel oped
for this Phase Il study based on the current base configuration using plans
provided by HNTB. Two networks were developed, one representing the
current freeway configuration, and one representing the 2015 freeway
configuration. The current freeway configuration was used to test the
appropriateness of program parameters and to calibrate program options.
The base-year runs were compared to the actual operating profiles
collected for this study with regard to average speeds along different
sections of the highway and locations of queuing and delay. Program
parameters were adjusted as needed to better replicate actual operating
conditions. These adjustments were then carried through into the analysis
of future conditions.

In the original preliminary feasibility study, a direct interactive iterative
process was used between the FRESIM modd and the market share
model. A modified approach was developed for this study due to the need
to analyze a larger number of scenarios in an efficient and effective
manner.
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Rather than using the FRESIM output directly in an interactive process
with the market share model, a series of runs were made assuming
gradually diminishing traffic loadings in the LBIMLs. As traffic in the
LBJIMLSs decreased, the amount of traffic in the GP lanes increased,
resulting in higher congestion levels in the GP lanes. A tota of ten runs
were made for the am. and p.m. peak periods for each direction. Within
each time period, for each link, a relationship was developed between the
“traffic demand” on the link and its modeled travel speed. By graphing the
relationship between traffic demand and travel speed for all ten runs for
each mainline segment WSA developed volume-delay curves for each
mainline link. By comparing the curves developed for each link WSA
was able to identify groups of links with similar operating and delay
characteristics.

WSA then devel oped ten separate speed-flow curves to represent the delay
characteristics on al the freeway links. Each link in the micro-model was
then tagged with a user code to identify which curve should be used to
estimate travel speeds for that link. Links with less weaving and merging
tended to be able to accommodate higher traffic volumes at higher speeds
before breaking down. Certain sections of the freeway, which may have a
large entering ramp volume, tended to break down at lower demand levels,
and also may break down more quickly. Other sections of freeway may
appear to break down at relatively low levels of demand, but may actually
be affected by downstream congestion and long queues.

A separate series of curves were developed for each time period since the
operational characteristics of a link may differ between the am. and p.m.
peak period due to the directional peaking of demand. The curves for the
am. peak period are shown in Figure 3-2. Curves were also developed for
the p.m. peak and midday conditions but are not shown.

MARKET SHARE MICRO-MODEL

A micro-model network of the LBJ was developed for the market share
analysis. This micro-model of the LBJ includes the GP lanes and the
MLs. Two different skeleton networks were developed, representing the
base project configuration and the reduced ramp configuration. In both,
the LBIMLs were coded to reflect the reversible operation of the section
between Miller Road and I-30.

The micro-model was implemented using a version of the TRANPLAN
assignment package specially modified by WSA for use in toll project
evaluation. In the micro-model, al entering and exiting ramps were
treated as centroids, which load traffic into the freeway system. The

March 12, 2002

Page 3-9



¢-€ N9OI ]
SOIBIO0SSY [IIUIG IN][IA\
PN

dold3d Xvad ‘W'Y
LSINONOODH AEERRR
IAYND AV13A FINNTOA S, sEmsw

OlLvd O/A
v €T T T T 60 80 L0 90 g0 70 €0 A 10 0

| N T N T T N Y Y T Y Y T Y I T Y T N Y I T N N T N | Ooo.o

— 0020

NS
NN

- 0007

d0.19v4

9UIN
w613
uanes
XIS
anl4
no4
daIyL
OM ]|
auo

P
A

00T

Apnis saueq pabeuey Aemasid rgl i annaAeIEpOUION / 10:90 09025



TN

N\

Wilbur Smith A

N ECONOMISTS
2 ECONCMIST:
ssociates

FNGINFERS LBJ Managed Lanes Sudy

PIANNFRS

traffic in the global demand interchange-to-interchange trip tables is
loaded onto the skeleton network.

By using this type of network, changes to the access locations can be
tested relatively quickly. If an access point is relocated to a different
segment, the network links can be easily modified and the assignment
program can build new paths between interchanges to take the change into
account.

In the assignment algorithm, two paths between interchanges are built -
one using the LBIJML for movements that are long enough to take
advantage of the new lanes, and one representing the freeway. This
component of traffic is called the digible traffic, or the market for the
LBIML. Shorter movements that enter and exit between LBIJML access
points cannot use the LBJML s are considered ineligible and were assigned
only to the GP lanes.

As noted in an earlier section, each link of the skeleton network was
assigned a code that identified it as having one of ten groups of
operational characteristics defined in ten speed-flow curves. Astraffic is
assigned to each link, the travel time/speed on the link is adjusted based on
the volume-to-capacity ratio and the link’ s speed- flow curve.

For each interchange-to-interchange movement, the proportion of
motorists expected to use the LBJML is a function of the computed
timesavings and the cost to use the lanes (cost-per- minute saved) vs. the
value placed on timesavings by the motorist (value of time or VOT). The
average VOT used for this analysis was developed based on recent work
done by WSA for the NTTA and reviewed for reasonableness for use in
this corridor. The average value of time for corridor drivers was assumed
to be $0.21 per minute for this study.

The share of each eligible traffic movement that is captured by the LBIML
is based on an estimate of the distribution of the VOT of the eligible
traffic. While the average VOT is one important input, the proportion of
motorists with VOT higher or lower than the average value determines the
proportion that would pay to use the MLs. Motorists with a VOT greater
than the cost- per- minute saved would tend to choose the MLs while those
with a lower VOT would tend not to choose the lanes. Different VOT
were used for peak and off-peak time periods.

The model relies on a sensitive equilibrium condition between the cost and
the timesavings. If more traffic uses the MLs, there is less congestion in
the GP lanes and lower timesavings. Fewer timesavings would result in
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less traffic choosing the MLs. For each toll rate level, there exists an
equilibrium point between the level of traffic congestion in the GP lanes
(time savings) and the amount of traffic willing to pay atoll to save that
same amount of timesavings. At low toll levels, there is a higher
propensity to use the MLs, and there is a lower congestion level in the GP
lanes. At higher toll levels, there is less traffic in the MLs and also more
congestion in the GP lanes.

Within the micro-model, al three traffic components, SOV, HOV-2, and
HOV-3+, for al eligible movements, are assigned simultaneoudly until an
equilibrium condition is reached for that particular toll rate. When an
HOV component is allowed free access to the LBIML, the cost-per-
minute saved for this traffic is zero, and the maximum usage levd is
allowed for this traffic. The same global demand assumptions are used for
the HOV-2+ and HOV-3+ free scenarios, but there is less free traffic in
the MLs under the HOV-3+ free scerarios.

All the combinations of assumptions represented by the various scenarios
were anadyzed within the micro-model by changing network
characteristics, such as link capacities and connections, or the tolling
assumptions. The estimates of traffic usage of the LBJML and potential
toll revenue come directly from the micro-model outputs.
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CHAPTER
TRAFFIC AND TOLL REVENUE

s C STIMATES

The results of WSA's assessment of the travel and revenue characteristics
of the proposed LBJIMLs facility are presented in this chapter. The initia
set of eight scenarios that WSA was asked to evaluate was enlarged to
include two others which reflected growth in travel on the facility above
2015 levels. Without this dynamic dimension of facility performance, it
was felt that effective policy analysis would be severely limited.

The 10 scenarios that were eventually analyzed are listed in Table 4-1.

The scenarios created for this study by the study team were designed to
provide a broad cross section of policy and operational alternatives. As
shown in Table 4-1, they reflect two different levels of travel in the
corridor, i.e., 2015 base forecast and a hypothetical travel scenario scaled
as a 15 percent higher global demand scenario as discussed below. (The
2015 global travel demand was derived from NCTCOG's regional forecast
for population and employment.) They also represent two different design
configurations, i.e., a Base Access and a Reduced Access.

As shown previoudly in Figure 1-2 (Chapter 1), on the eastbound side of
the facility, the exit ramp in the vicinity of Webb Chapel Road, the
entrance ramp in the vicinity of Marsh Lane and the entrance ramp in the
vicinity of Hillcrest Road are present in the Base Access configuration and
absent in the Reduced Access configuration. On the westbound side of the
LBJIML facility, the entrance ramp in the vicinity of Marsh Road, the exit
ramp in the vicinity of Midway Road and the exit ramp in the vicinity of
Hillcrest Road are present in the Base Access configuration and absent in
the Reduced Access configuration.
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Table 4-1
Analysis Scenarios

Growth Ramp HOV Number of
Scenario Level Configuration Definition(1) GP Lanes(2)
1 2015 Base HOV-2+ 4
2 2015 Base HOV-3+ 4
3 2015 Base HOV-2+ 5
4 2015 Base HOV-3+ 5
5 2015 Reduced HOV-2+ 4
6 2015 Reduced HOV-3+ 4
7 2015 Reduced HOV-2+ 5
8 2015 Reduced HOV-3+ 5
o* +15% Base HOV-2+ 4
10* +15% Base HOV-3+ 4

(1) Minimum occupancy level for free travel on LBJML.

(2) Number of directiona "through” travel lanes on LBJ main lanes
from Luna Road to U.S. 75.

(3) Re-estimated Global Demand based on 15% growth

Two HOV incentiveltolling frameworks were proposed for evaluation:
HOV-2+ and HOV-3+. HOV-2+ refers to a tolling alternative that would
allow HOV's with two or more people to ride free along with bus transit
and emergency/police vehicles. HOV-3+ refers to a tolling aternative that
would alow HOV's with three or more people to ride free along with bus
transit and emergency/police vehicles.

SOVs would pay atoll to use the LBIMLs under al tolling alternatives. It
was assumed that LDTs would be treated like SOVs for tolling purposes,
while HDTs might be alowed to buy into the MLs as capacity permitted.
This would likely be in the off peaks and in the early years of operation,
but was not evaluated in detail in this study.

Two different capacity levels for the GP lanes were also tested within the
overal framework outlined above, i.e., four lanes per direction and five
lanes per direction.
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INCREASED GROWTH SCENARIOS

Scenarios 9 and 10 shown in Table 41 reflect a hypothetical increase in
global demand on the LBJ lanes. The basic work plan for this study
envisioned all traffic and revenue estimates would be made at 2015 levels,
which would reflect an early year in the operations of the project.
However, given the nature of ML facilities, such as those proposed for
LBJ Freeway, there is typically a very high sensitivity between changesin
global demand for the overal freeway corridor and changes in traffic and
revenue on the MLs themselves.

This is due to the fact that early in the life of a MLs project, the new toll
capacity is likely to accommodate only a small share of potentia future
demand. However, the MLs will represent a large portion of available
capacity for future growth. Therefore, as globa demand increases, the
share of traffic choosing to use the MLs will increase, trandating into a
rate of growth in the use of the MLs which may be severa times the
multiple of globa demand growth in the corridor.

As a way of estimating the sensitivity of traffic and revenue forecast on
the LBIMLs facility to changes in global demand, a hypothetical increased
global demand forecast scenario was developed. This was used in
Scenarios 9 and 10. It was developed by ssimply increasing the calibrated
2015 micro modd trip tables for each analysis period by a nomina 15
percent.

In practice, the 15 percent net change is comparable to the approximate
level of change in the NCTCOG trip tables between the years 2015 and
2025. Therefore, in one sense, this higher growth condition might be
considered indicative of a future year, 2025. However, the analysis was
not made using the actual 2025 trip table from NCTCOG, but rather the
hypothetical 15 percent nomina increase which was intended only to
illustrate sengitivity of revenue potential on the MLs to future growth
conditions, whenever that may occur.

Since this study was not an investment-grade assessment of traffic and
revenue, WSA was not asked to evaluate the economic growth levels that
underpin the travel estimate for the corridor. Therefore, our team was not
able to support an increase in travel with a detailed evaluation of the
regional economy.

While the hypothetical figures used are generally consistent with overall
regional travel forecasts for 2025, it is conceivable that they also reflect
what would happen to LBJIMLSs traffic and revenue if growth between
2000 and 2015 were, say, increased by 1 percent per year over the nominal
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base forecast included in the NCTCOG model. To be clear, this scenario
is not the result of a full economic assessment of the regional forces at
work, and therefore is offered only as a presentation of the impact of a
hypothetical increase in global demand on traffic and revenue of the
MLs facility. However, WSA believes that the issue of economic ard
travel growth in the corridor should be revisited in much more detail as the
LBIJML project moves further toward ultimate implementation and
finance.

ADJUSTMENTS FOR INTERMODAL TRANSFERS AND FREQUENT BURGER MILES

A modest revision of both the base 2015 and high growth (future year)
travel estimates for the facility was made to include the effects of multi-
modal trip opportunities that are created as a result of the construction of
the LBJML along with the construction of several rail and transit facilities
in the vicinity of or directly connected to the LBJML, see Figure 1-2. Prior
to the construction of these facilities, the possibility for multimodal tripsin
this corridor was next to non-existent. To accommodate this new travel
possibility in the trip tables, a relatively modest 800 trips per day were
added to the future trip levels.

Another, more significant, multi-modal trip generation feature is created
by the LBJML’s potential for innovative pricing strategies. The likely
widespread use of ETC tolling equipment on the LBJML as well as the
other major priced facilities in the region will permit the region’s transport
policy planners to consider the institution of cross subsidized or cross
incentivized pricing for multi-modal trip choices.

The term cross subsidization/incentivization is meant to convey the
opportunity ML use via a practice that is well established in marketing
goods and services in general economy. It is merely offering a discount on
one service, because one uses another. This can be some for a number of
reasons, and with the advent of ETC via smart cards, this practice can be
brought to the field of transport facility pricing too.

One should not be surprised in the not too distant future to see Frequent
Burger Miles (FBMs) offered by a major hamburger chain for use on the
LBIMLs. The FBMs would be earned by buying hamburgers. As one-
bought burgers, one’'s “cash” in a toll account on a smart card would
increase. The use of the FBM by a driver on the LBIML would complete a
transaction by transferring that “cash” to the LBJML account. This money
would have essentially been paid by the burger chain to the LBIML
operators, and burger consumption was thereby trandated at some
conversion rate into travel toll use. Marketing opportunities abound in the
smart card future; the reader is left to her own imagination.
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A more mundane version might see, for example, incentivized
(discounted) travel on DART rail and bus services if use of the LBIML
facility were made. HOV users might get a piece of this action as well in
that they would be delivering more riders to the DART system in a modal
format that required fewer of the hard-to come-by parking spaces per
paying rider. Numerous others cross subsidization/incentivization pricing
strategies are available to the region’s facility operators, some of which
were discussed in Chapter 1.

An estimate for this effect on travel levels on the LBIML facility was not
made for this study. It was felt that the potential impact for this type of
pricing policy could be great and therefore a less than thorough analysis
might not do justice to the opportunity it presented. Therefore, no estimate
of the impact of this option on travel on the LBJML facility was included
in this study. As such, we recommend that such ananalysis be undertaken
by the interested parties prior to the opening of the LBIML facility so that
a better understanding of the effects this pricing strategy can have on
facility use.

As noted earlier in the introduction to this report, the Managed Lare
transport platform has the ability to support Bus Rapid Transit as well.
While active planning to implement this service format on the LBJML is
not underway, it is a format of service that could have very significantly
impact travel and development in the corridor. A discussion of this
potential occurs later in the report, but it should be noted that should
coordinated development strategies be coupled to the LBJBRT scenario,
substantial increases in development attendant to that notion would
generate increased travel in the corridor and on the LBIML facility.

If it were determined to proceed with this type of BRT service/rea estate
development strategy, it is not felt by the study team that this would not
reduce SOV or HOV travel on the facility. The gudy team holds this
position, because this type of service generally contains the ability to
incentivize growth levels and density levels such that overal trip levels for
all modes would likely increase substantialy even while some trips were
being converted from SOV or HOV to trangit.

Should development strategies be pursued in concert with BRT to a levels
achievable/experienced elsewhere, one could reasonably expect, based on
the results achieved elsewhere, that total travel would increase markedly
on the facility for all modes.

March 12, 2002

Page 4-5



TN

N\

Wilbur Smith A

N ECONOMISTS
ssociates b

FNGINFERS LBJ Managed Lanes Study

PIANNFRS

TOLL SENSITIVITY ANALYSIS

Each of the 10 project alternatives was evaluated under several different
toll rates, separately by direction for am. peak, p.m. peak and midday
conditions. A summary of the results of thistoll sensitivity is presented in
Figures 4-1 through 4-3. Because of the unique operating characteristics
of MLs, optimum tolls, the rate, which produces maximum revenue
potential, will be different between peak and off-peak periods and possibly
by travel direction within a given period. As shown in the toll sensitivity
figures, the optimum toll rate also varies between project scenarios for a
variety of reasons. The revenues for each scenario are depicted for arange
of tolls, and curves represent the revenues collected over the entire facility
for each defined direction and time period for each of the scenarios as
specified.

For purposes of clarity of presentation, only five scenarios are presented in
a given chart so that two charts are needed to present all scenario
outcomes for a given time period. To further aid in the presentation of the
ten scenarios, the scenarios are aggregated by whether they refer to HOV-
2+ or HOV-3+ riding free on the ML portion of the LBJ. So on any given
chart pair, each chart would have five scenarios represented for a given
period and a given HOV based tolling strategy.

One chart, for example, shows the eastbound revenues as compared to toll
rates for five scenarios in the period and the one next to it would show the
westbound revenues for the time period in question. The five scenarios
related to HOV-2s riding free are presented above those for the
corresponding set of five scenarios for HOV-3 or more riding free.

As shown in Figure 4-1, the am. Period Revenues for five scerarios
related to HOV-2+ for the eastbound side are presented for the am.
period. These are Scenarios 1, 3, 5, 7, and 9. On the right side of the
figure, the same scenarios are presented for the westbound direction.

Under this set of charts, the five curves that refer to HOV-3+ for the same
am. time period are presented, respectively, for both east and westbound
directions. Together these four charts show that in the am. period, al ten
scenarios yield higher revenues, respectively, in the westbound direction
as compared to eastbound, see Figure 4-1. The maximum revenue
generating toll rate differs by direction and by scenario, and that, quite
expectedly, total revenues for HOV-3+ far exceed those of HOV-2+ for
each corresponding set of scenarios.
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Under Scenario 1, under which vehicles with two or more occupants
would be free, maximum am. eastbound revenue would appear to be
produced at toll rates of approximately $0.15 per mile. However, under
Scenario 9, with the hypothetical 15 percent increase in global demand,
the optimum toll would be increased to about $0.37, with a substantial
increase in total revenue potential.

A similar pattern is shown between scenarios in the westbound direction.
In general, westbound revenue potential in the am. period would typically
exceed eastbound which is consistent with the relative traffic levels shown
previousy in Chapter 2.

Figure 42, shows the same information for the Midday period. Here, a
number of the curves on the charts show scenarios with revenues falling to
zero at the higher levels of toll rates.

This is to be expected, since during the Midday period there is
substantially less traffic and correspondingly less time savings are
achieved through the use of the MLs. Given the region’s VOT, it isto be
expected that at these low levels of time savings, very few, if any will
choose to use the MLs at the upper levels of tolling

In this time period, however, the overal relationships from the previous
page do not hold. While, as one would expect with all HOVs riding free,
the revenue collected is uniformly less than when HOV-2 must pay a tall,
yet when one compares east and westbound revenue levels there is no real
superiority between east and westbound directions. In fact, at optimal
levels of tolling, they are approximately equal.

Figure 4-3 portrays revenues for the p.m. period. These charts show the
directional bias reversed, and the revenue levels in the p.m. period are
uniformly higher across all scenarios as compared to the am. period.

In most cases, the optimum toll for a given scenario is higher in the p.m.
peak period than the a.m. peak period, and of course much higher than the
midday period. For example, under Scenario 2, which assumes only
vehicles with three occupants are exempt from tolls, the optimum
eastbound p.m. peak toll is about $0.25 per mile. When compared to
Scenario 10, which has the same occupancy assumptions but recognizes a
15 percent increase in global demand on the LBJ Freeway, the optimum
toll shifts to closer to $0.35 per mile, with a sizable increase in toll
revenue potential.
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Table 4-2 presents a convenient summary of optimum toll rates by
scenario, period and travel direction used in computing annual revenues
for the MLs facility. However, as will be discussed in nore detail below,
the determination of true “optimum” rates will ultimately be a policy
decision which should ultimately take into consideration the need for
revenue maximization as well as optimizing the traffic distribution
between genera purpose and managed lane facilities.

Table4-2
Summary of Optimum Toll Rates By Scenario

Toll Rates Per Mile (Cents)

A.M. Peak P.M. Peak Mid-Day
Scenario Description EB wB EB wB EB wB
1 Base HOV-2+ Free - 4 Lanes $0.15 $0.15 $0.25 $0.15 $0.10 $0.10
2 Base HOV-3+ Free- 4 Lanes 0.20 0.20 030 0.15 010 0.0
3 Base HOV-2+ Free- 5 Lanes 0.15 0.10 015 0.10 0.10 0.10
4 Base HOV-3+ Free- 5 Lanes 0.15 0.15 020 0.0 0.10 0.0
5 Reduced Access HOV-2+ Free - 4 Lanes 0.15 0.15 025 0.15 0.10 0.10
6 Reduced Access HOV-3+ Free- 4 Lanes 025 0.20 0.30 0.15 0.15 0.10
7 Reduced Access HOV-2+ Free - 5 Lanes 0.15 0.15 015 0.10 0.10 0.10
8 Reduced Access HOV-3+ Free- 5 Lanes 0.15 0.15 0.20 0.10 0.10 0.10
9 Base HOV-2+ Free- 4 Lanes(Year 2025) 0.30 0.20 035 0.20 015 010
10 Base HOV-3+ Free- 4 Lanes (Year 2025) 0.35 0.35 035 025 020 0.15

TOLL RATE/OPERATIONAL TRADEOFFS

By their very nature, there is a high degree of senditivity and tradeoff
between traffic and revenue and MLs and operating conditions in the
outside lanes. In genera, as toll rates in the MLs are reduced, the higher
share of the total “global demand” on the freeway facility will choose to
use the MLs. As the share of that traffic in the MLs increases, operating
speeds on the GP lanes can be assumed to improve and congestion
decreases. However, as congestion decreases in the GP lanes, the “value’
associated with using the MLs trends to decrease, resulting in the delicate
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equilibrium between the operating conditions in MLs and the GP lanes
and the price associated with the use of the MLs.

A previoss section of this report showed toll rates per mile which
generally produced close to maximum revenue potential. However,
maximum revenue potential typically increases at levels with less than
maximum traffic utilization of the MLs. Depending on policy
considerations, it may be important to look at toll revenue maximization,
utilization rates in the MLs and operational impacts in both the genera
purpose and MLs in selecting optimum pricing strategies and rate levels.
To illugtrate this tradeoff, toll rate/operations profiles were developed for
the am. peak, midday and p.m. peak conditions for Scenarios 1, 2, 9 and
10. Scenarios 1 and 2 reflect the base project configuration and baseline
2015 global demand estimate and differ only in whether or not vehicles
with two or more occupants are required to pay tolls. HOV-3 traffic is
toll-free in both cases.

Scenarios 9 and 10 reflect the same two operating conditions; but reflect a
case of 15 percent higher global demand, which might be indicative of a
future-year condition, such as 2025. By reviewing these toll
rate/operations profiles, it is easy to see the impact that small changes in
demand and pricing strategies can have on achieving policy objectives of
the ML project on the LBJ Freeway.

Figures 4-4 through 4-7 provide the comparative operations profile for the
am. peak period, for Scenarios 1, 2, 9 and 10.

Each page portrays the scenario in question by showing:

& The revenue collected vs. toll rate,
& TheVMT by class of vehicle vs. toll rate, and
= The speed in the MLs and GP lanes vs. tall rate.

This is further desegregated so that the data for al of this information is
presented for the:

& Eastbound direction in one series of three charts, and
& For the westbound direction for another series of charts.

In Figure 44, the data for Scenario 1 in the AM period is presented by
direction. The toll rate which generates the maximum revenue for that
scenario and time period is shown by a red dot. In Scenario 1 for the AM
period in the eastbound direction, that toll rate is shown as $0.15 per mile,
which generates approximately $5,500 during that period for a typical
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weekday as opposed to a weekend. In the westbound direction, the
revenue is significantly higher, i.e., approximately $8,500, but drops off at
afar more rapid rate as the tolls rise.

In the second pairing of charts in Figure 44, the vehicle miles of travel
(VMT) by direction are shown:

& For total vehicles,
& For toll vehicles (in this Scenario SOV only), and
& For all classes of HOVs (toll free) on the MLs.

Again, the performance in the westbound direction substantially exceeds
that of the eastbound direction for each class of vehicle in the AM period.

In general, the volume of HOV-2 and HOV-3+ vehicles remains relatively
constant regardless of toll rates. This is because these vehicles are
assumed to be toll-free in Scenario 1 and are not significantly influenced
by toll rate changes. However, the traffic volume, as represented in these
figures by VMT, of toll-paying SOV traffic declined significantly as toll
rates increase.

The lower portion of Figure 44 shows overal average speeds from the
traffic assignment results in the GP lane and MLs facilities with respect to
different toll rate assumptions for SOV traffic only in the managed lane.

The average speeds were determined by taking total VMT assigned to the
GP and MLs and dividing this by total vehicle hours of travel; hence, the
average speeds reflect overall averages over the entire length of the
portion of the LBJ Freeway analyzed in this study.

As might be expected, there is a significant difference in computed overall
average speeds between the GP lanes and MLs. As toll rates increase,
average speeds in the MLs are shown to increase dightly as some of the
single-occupant vehicle traffic is shifted back to the GP lanes. As a result
of this, average operating speeds in the GP lanes decrease dlightly as toll
rates increase in the MLs.

In Figure 4-5 the performance characteristics for Scenario 2 are presented
by direction for the AM period. Under this scenario, HOV-2s are tolled
along with SOVs. Tota revenue is seen to again be twice as high in the
westbound direction as the eastbound. A significant distinction in this
series of charts is that the revenue levels for both directions are almost
double the corresponding levels for Scenario 1. This is the obvious result
of tolling SOV-2s in this scenario as opposed to not tolling them in
Scenario 1.
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The drop-off in revenues as toll rates raise is less severe in this scenario
for this period than the drop-off for Scenario 1 in the corresponding
period.

The VMT as compared to toll rate is shown for Scenario 2 by class of
vehicle on the ML facility. Westbound VMT by class of vehicle is far
higher than eastbound VMT. However, the distribution of VMT is shown
to be dramatically different by class of vehicle as compared to Scenario 1.

In Scenario 1, the curves representing Total VMT and the VMT for SOV's
and HOV's were separated by a considerable margin, i.e., approximately
20-50,000 miles traveled per AM period. Both curves drop off gradualy
as toll rates rise, which is, as one would expect. In Scenario 1, the
composition of VMT for HOV-2 & 3+ is relatively flat across all toll
rates, because they are riding free at all levels of tolling.

In Scenario 2, however, the VMT curves differ substantialy; because
HOV-2s are now tolled and only HOV-3+ ride free. HOV-3+ comprises
such a small percentage of the total traffic that the VMT in the MLs is
substantialy that of the SOV's and HOV-2s. Thisis seen clearly by the fact
that the SOV/HOV-2 curve is amost sitting directly over the curve for
Total VMT in the MLs. VMT for HOV-3+s in the MLs is amost zero,
meaning that only the those SOV's and HOV-2s that wish to pay atoll are
in the ML and the free riding and almost non-existent HOV-3s are there in
extremely small numbers.

The speeds are, as one would expect for Scenario 2 as compared to 1 in
that the speed in the GP lanes is substantially lower for Scenario 2,
because many of the HOV-2s are driven into the GP lanes by the
imposition of atoll in this scenario.

The performance charts for the AM period for Scenario 9 are presented
next, see Figure 4-6. As noted earlier, the revenue level for the Scenario 9
is substantially higher than for Scenario 1, however the shape of the
curves, the distribution of VMT by class are broadly parallel.

The major distinction is in the directional speeds, i.e, they are
substantially different than the corresponding performance measure for
Scenario 1, as one might expect. The very concept of MLs is that as traffic
grows, the toll rates rise to keep the traffic flowing in the MLs. Therefore,
as the traffic builds in 2025 vs. 2015, the growth in traffic is mainly
carried by the GP lanes, dowing traffic there considerably so that a free
flowing corridor remains for the region as new platform for mobility into
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the future. The ML speeds are still shown to be in the range of 55 to 60
MPH while the GP lane speed is seen to be falling below 35 MPH.

The operational characteristics for Scenario 10 are shown in Figure 4-7.
They are very structurally similar to the curves seen in Figure 4-5, which
represents Scenario 2. However they differ significantly in scale.

The revenues are almost double. One can see the same near overlap of
VMT relative to SOVs and HOV-2s and Total VMT, except that the levels
are about 25 percent higher. And HOV-3+ VMT on the ML falls to near
zero levels. Another mgjor shift is seen in the speeds experienced on the
ML and the GP lanes in that the GP lane speed is now seen to be near or
below 30 mph while the ML speed is till in the 60 mph range.

The revenue levels are unsurprisingly the highest of al the scenarios.

Similar data as that just presented is shown for the remaining two time
periods, i.e., midday and P.M. for Scenarios 1, 2, 9, and 10, in Figures 4-8
through 4-15. The assessment of this data roughly follows the outlines of
the assessment just presented, so a detailed description will not be
repeated.

However, this format clearly shows the comparative performance of the
scenarios in a manner that most readily communicates the results of shifts
in policies before actualy implementing a particular policy proposal.
While there are several ways of examining each set of charts, it seems that
this facility has a number of ways to successfully be operated depending
on the policy goals that the region chooses to pursue.

The performance of Scenario 10 clearly shows some very interesting
opportunities for further evaluation and consideration. Withtravel speeds
in excess of 60 mph in the MLs, there is clearly capacity for added HOV
and/or BRT accommaodation.

The problem is that there are very few HOV-3+ or BRT vehicles in the
region that might be accommodated on this facility. Given existing spatial
development patterns, there will be great difficulty in increasing those
numbers. Even with some of the aggressive and interesting innovative
marketing and pricing strategies discussed in other sections of this report,
increasing HOV-3+ and BRT users will face the significant hurdles that
have dogged shared ride systems in the auto-based development climate
that characterizes the United States in the late 20" and early 21st centuries.
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Table 4-3 presents estimated toll revenue by period and scenario.
Weekday revenue by travel direction was output from the micro- model for
each dternative toll rate. Revenues shown in Table 43 for each period
were obtained at the “optimum” toll levels described previoudly, for each
direction, and then aggregated to each daily period. For example, under
Scenario 1, approximately $51,000 in daily revenue would be expected on
a typical weekday, during the evaluation period covered by the anaysis.
This excluded the nighttime hours that are between 7:00 p.m. and 6:00
am. The nighttime hours were not specifically evaluated in this study,
however actual experience on other MLs facilities such as S.R. 91 shows
that 2 to 4 percent of total revenue is typically collected during the
overnight hours. Therefore, for purposes of this analysis nighttime
revenue is approximated at 3 percent of the total computed weekday
revenue for the hours between 6:00 am. and 7:00 p.m. In the case of
Scenario 1, this would add approximately $1,535 in additional revenue,
producing total weekday revenue of $52,710.

The study also did not specifically evaluate weekend conditions. While
traffic levels can sometimes be quite high on weekends, hourly traffic
variations are generally significantly different than weekdays, resulting in
both different utilization patterns and different pricing patterns for the
MLs facility. Again, weekend day revenue was approximated at 50
percent of weekday revenue, generally based on comparable experience on
the SR. 91 MLsfacility. While SR. 91 ismore of aradia facility and the
LBJ is essentialy a portion of a circumferential facility, for this level of
anaysis it is fill felt that a 50 percent reduction in daily traffic levels and
revenues should be applied. The nature of capacity utilization on the
LBJIML is such that a small fal off in volumes in the LBJ corridor will
result in a substantial reduction in the ML volumes/revenues just a small
increase in volumes results in a disproportionate increase in
volumes/revenues on the MLs. A fuller investigation of these phenomena
will be undertaken in subsequent studies as the project managers move the
projector forward toward investment-grade analyses.

Finally, estimated annual toll revenue for each scenario was computed
based on an assumed 250 weekdays per year and 115 weekends/holidays
per year. Weekends and holidays were assumed to produce revenue
equivalent to 50 percent of the estimated weekday level.

As shown in Table 43, annual toll revenue for the different scenarios
would range from about $8.5 million for Scenario 3 to as much as $47.6
million for Scenario 10. In genera, those scenarios, which alow toll-free
travedl on the MLs to vehicles with two or more occupants, have
significantly lower revenue potential than those scenarios, which restrict

March 12, 2002
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free travel to HOV-3+. Revenue potential is aso reduced by adding
additional capacity in the general-purpose lanes (Scenarios 3, 4, 7 and 8)
or, in most cases, by reducing access to the MLs.

ESTIMATED WEEKDAY MANAGED LANE TRAFFIC

Figures 4-16 through 4-18 provide estimated traffic on the MLs, for each
of the 10 scenarios. Figure 4-16 shows traffic estimates at 2015 levels for
Scenarios 1, 2, 9 and 10. Scenarios 1 and 2 represent the basic project
configuration in 2015 demand forecast, and differ only in whether or not
HOV-2s are required to pay atoll to use the facility. Scenarios 9 and 10
represent the exact same physical aternatives and pricing structures, but
reflect the higher growth (emulating year 2025) condition.

In each case, daily traffic levels are shown for each mainline segment of
the MLs in blue. Peak hour (not peak period) volumes are shown in red
and green, for the am. peak and p.m. peak, respectively. All figures are
shown in thousands.

In addition to the mainline segment volumes, or estimated daily volumes
on the access points are also shown, in black. In the interest of clarity of
presentation, peak hour volumes are not shown on the ramp.

Note that the far eastern portion of the project is reversible; hence, there
are no p.m. volumes shown in the eastbound direction or am. volumes
shown in the westbound direction. Also, the direct access to and from
U.S. 75 operates only in the westbound entering direction in the morning
peak and the eastbound exiting direction in the afternoon peak. All
volumes are shown separately by travel direction.

In general, the peak load point on the MLs would be in the vicinity of the
DNT, or just west of Preston Road. At thislocation, total daily utilization
is estimated at 61,700 vehicles per day. Peak hour volumes in each
direction are generally between 2,400 and 3,200, well below the capacity
of this six-lane managed lane section. This suggests substantial capacity
exists to accommodate growth in the use of the ML facility as growth in
corridor travel occurs or rate structures are modified to achieve some
particular goal set like increased HOV use or increased VMT in the ML,
etc.

At the far east end of the project, in the reversible lane section, both daily
and peak hour volumes are considerably lower. This is particularly true
under Scenario 2, where HOV-2 traffic is required to pay a toll. Daily
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volumes of less than 5,000 are anticipated for Scenario 2 inthisarea. This
is primarily due to the fact that this section of the MLs is reversible and
would not be open during all hours of the day. Perhaps more importantly,
the MLs would compete with five to six lanes of toll-free general-purpose
capacity in each travel direction along much of this section of the roadway
in the future. Hence timesaving advantages of the MLs are considerably
less at the far eastern end of the project.

Scenario 9 is directly comparable to Scenario 1, except for the fact that a
15 percent higher global demand estimate is used. Similarly, Scenario 10
is comparable to Scenario 2; both restrict toll-free usage to vehicles with
three or more occupants. Scenario 9 has the highest overall estimated
traffic levels. While ML daily volume in the peak load point west of
Preston is estimated at almost 80,000 vehicles per day, peak period hourly
traffic estimates are still less than 4,000 in each direction, still below the
capacity of the three-MLs in each direction at this location.

When reviewing the traffic estimates, particularly for Scenarios 9 and 10,
it is important to recognize that these reflect toll rates, which will optimize
toll revenue, and not necessarily maximize utilization of the MLs. The toll
rate used in Scenario 10, for example, is considerably higher than the toll
rate used in Scenario 2. If the same rates were used, traffic in Scenario 10
would exceed traffic in Scenario 2 by about 85 percent at many locations.
However, revenue would be lower if the same toll rates were used.

In Figure 4-17, Scenario 1 is compared to Scenarios 5, 3, and 7 so that one
can see what the effect of access to the MLs is for both the 4 and 5 lane
configuration at one level of travel demand, i.e., 2015, and one toll regime,
i.e., al HOVsride free.

In Figure 418, the final set of comparative travel volumes is presented.
Here, Scenario 2 is compared to Scenarios 6, 4, and 8. This facilitates the
assessment of the impact on travel volume caused by reduced access with
and without the 5" lane. All this is done at the HOV-3+ level of tolling,
meaning HOV-2s are tolled.

TRIP VOLUMES ON THE LBJMLS AND GP LANES

Estimated trip volumes on both the MLs of the LBJ and the GP lanes for
Scenarios 1 and 2 are provided in Appendix B. Under these scenarios, the
LBJ GP lanes are in a four-lane per direction configuration, and the travel
demand is at the 2015 level.

Each figure contains the trip volumes for the am. Midday and p.m.
periods for the MLs, the GPLs and the ramps to them both. The data is
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organized by geographic section such that the eastern section’s volumes is
one chart for the three time periods for each scenario.

Appendix Figure B-1, then, presents trip volumes for ramps and links by
time period for the western section for Scenario 1, i.e., all HOVsride free.
Appendix Figure B2 presents similar data for the central section, and
Appendix Figure B-3 presents trip volume for ramps and link by time
period for Scenario 1 for the eastern section.

Appendix Figures B4 through B-6 present trip volumes for ramps and
links by time period for each geographic section of the LBJMLSs for
Scenario 2, i.e.,, HOV-2stolled and travel demand at the 2015 level.

MLS TRAFFIC SHARE

Table 44 provides a summary of the estimated share of traffic of tota
LBJ demand, which would be expected to be accommodated at 2015 by
the MLs. For each senario, the table shows estimated total demand (in
thousands of daily trips) by SOV, HOV-2 and HOV-3+ categories. In
addition, for each scenario the number of trips in each occupancy category
expected to use the MLs, for at least a portion of the journey, is also
shown. The right side of the table shows the total travel demand that is
accommodated on the LBJ in each category of travel.

Small differences in global demand on the overall LBJ facility relate to
latent demand adjustments to the model, which were made as part of the
analytical process. For example, in those scenarios where five GP lanes
are provided, a dight increase in the total demand for LBJ is shown. A
further increase is shown for Scenarios 9 and 10 which assume a nominal
15 percent growth in global demand on the corridor.

The number of trips assigned to the MLs by HOV-3+ is relatively stable
between the scenarios, largely because on all scenarios HOV-3+ are
expected to be free. However, it is interesting to note that under Scenarios
1 through 4, plus 9 and 10, only about half of all trips made by vehicles
with three or more occupants would be expected to use the MLs, even
without tolls. This is due to the fact that some trips are too short to take
advantage of the MLs, recognizing the relative limited number of access
points to and from the lanes. This is further exemplified by reviewing
Scenarios 5 through 8, in which only about one-third of HOV-3 traffic
uses the MLs, due to reduced ML access assumed in these scenarios.

Using the 2015 base trip tables, between 6 and 9 percent of SOV traffic is
estimated to use the MLs, during the combined am. and p.m. peak period.
This appears to be a relatively small share of traffic, but reflects both the
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Table 4-4
Managed Lanes Traffic Share
Combined A.M./P.M. Peak Period Trips

LBJ Total Demand (000)

Scenario Description SoVv HOV-2 HOV-3+ Total
1 Base HOV-2+ Free - 4 Lanes 343.3 67.9 7.6 418.8
2 Base HOV-3+ Free - 4 Lanes 343.3 67.9 7.6 418.8
3 Base HOV-2+ Free - 5 Lanes 348.5 68.9 7.7 425.1
4 Base HOV-3+ Free - 5 Lanes 348.5 68.9 7.7 425.1
5 Reduced Access HOV-2+ Free - 4 Lanes 343.3 67.9 7.6 418.8
6 Reduced Access HOV-3+ Free - 4 Lanes 343.3 67.9 7.6 418.8
7 Reduced Access HOV-2+ Free - 5 Lanes 348.5 68.9 7.7 425.1
8 Reduced Access HOV-3+ Free - 5 Lanes 348.5 68.9 7.7 425.1
9 Base HOV-2+ Free - 4 Lanes (Year 2025) 396.5 78.1 8.8 483.4
10 Base HOV-3+ Free - 4 Lanes (Year 2025) 396.5 78.1 8.8 483.4

Managed Lanes Trips (000)

Scenario Description SOV HOV-2 HOV-3+ Total
1 Base HOV-2+ Free - 4 Lanes 28.2 25.5 3.9 57.7
2 Base HOV-3+ Free - 4 Lanes 29.4 10.4 4.0 43.8
3 Base HOV-2+ Free - 5 Lanes 22.4 25.0 3.9 51.3
4 Base HOV-3+ Free - 5 Lanes 25.0 9.6 3.9 38.5
5 Reduced Access HOV-2+ Free - 4 Lanes 27.4 14.6 25 44.6
6 Reduced Access HOV-3+ Free - 4 Lanes 245 7.8 2.6 34.8
7 Reduced Access HOV-2+ Free - 5 Lanes 21.3 15.8 25 395
8 Reduced Access HOV-3+ Free - 5 Lanes 23.3 8.2 25 34.0
9 Base HOV-2+ Free - 4 Lanes (Year 2025) 317 28.6 4.6 64.9
10 Base HOV-3+ Free - 4 Lanes (Year 2025) 33.7 12.0 4.6 50.3

Managed Lanes Share (percent)

Scenario Description SOV HOV-2 HOV-3+ Total
1 Base HOV-2+ Free - 4 Lanes 8% 38% 52% 14%
2 Base HOV-3+ Free - 4 Lanes 9% 15% 53% 10%
3 Base HOV-2+ Free - 5 Lanes 6% 36% 51% 12%
4 Base HOV-3+ Free - 5 Lanes 7% 14% 51% 9%
5 Reduced Access HOV-2+ Free - 4 Lanes 8% 22% 33% 11%
6 Reduced Access HOV-3+ Free - 4 Lanes % 11% 34% 8%
7 Reduced Access HOV-2+ Free - 5 Lanes 6% 23% 32% 9%
8 Reduced Access HOV-3+ Free - 5 Lanes % 12% 32% 8%
9 Base HOV-2+ Free - 4 Lanes (Year 2025) 8% 37% 52% 13%
10 Base HOV-3+ Free - 4 Lanes (Year 2025) 9 15% 52% 10%
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restricted access and, of course, relatively high toll rates aimed at
optimizing revenue. The share of SOV demand accommodated under
each scenario could be increased if tolls were reduced.

A higher share of HOV-2 traffic is shown for those scenarios where HOV-
2 is assumed to be toll-free. In most cases where HOV-2s are required to
pay atoll, such as Scenarios 2 and 4, the share handled by the MLs is
reduced to 14-15 percent. This is still higher than the SOV share, and
reflects a higher value of time assigned to those multiple-occupant
vehicles.

It is particularly interesting to note that there is an increased share of toll
vehicles accommodated in the MLs when global demand is increased even
by a nominal 15 percent. This is particularly impressive, however,
recognizing that the increased share is in the face of an increase in red toll
rates of about 75 percent between these two scenarios. If common toll
rates were used between the comparable scenarios (e.g., Scenarios 2 and
10) total traffic in the MLs would increase by dout 80-85 percent, (in
comparison to the 15 percent increase in global demand), resulting in a
much higher computed share of traffic in the ML.

Given the level of global demand modeled in this study, the MLs can be
expected to carry up to 20 percent of total LBJ peak period traffic (both
travel directions) depending on access, pricing and demand scenario. This
number is significantly lower than active operational experience. Should
new economic forecasts be carried out yielding a basis for travel more
closely approximating levels demonstrated in Scenario 6.

COMPARATIVE SUMMARY OF SCENARIOS

Table 4-5 shows the assorted performance measures for each of the
scenarios evaluated, i.e, Annualized Revenue, Daily Vehicle Miles
Traveled in the MLs and average freeway speed in the direction with the
slowest speed during the AM and PM peaks.

Beginning with Scenarios 1 and 2, it can be seen that in 2015, the revenues
generated under the HOV-2+ scenario, (i.e., Scenario 1-al HOVs ride
free), are only $16.2 million. Should HOV-2 be tolled and let HOV-3+
ride free (Scenario 2), revenue increases to $27.2 million, gaining an
added 69 percent in revenues over the HOV-2+ free scenario.
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The speeds in the GP lanes fall from approximately 40 mph to 37 mph as
one moves from HOV-2 riding free in the ML to HOV-2 being tolled in
the ML portion of the LBJ.

To understand this result one can refer back to Table 44 to note that
HOV-3+ represents a very small fraction of total vehicles on the road in
this corridor. HOV-3+ comprise only about 1.8 percent of total traffic in
the combined am. and p.m. peaks, i.e., 7,600 vehicle trips per day of a
total of 419,000.

Table 4-4 shows HOV-2s comprise 16.2 percent of the total traffic on the
LBJ. Almost 38 percent of them will use the LBIML when they are not
tolled. However, once tolled, 60 percent of those that formerly were
willing to pay the toll abandon the MLs.

To evauate the impact of adding a fifth lane to the GP lanes for each
direction while building the ML component as in Scenarios 1 and 2,
Scenarios 3 and 4 were created. These scenarios evaluate ML usage with
the added fifth directional GP lane at 2015 traffic levels with tolling being
applied to:

# SOVs and HOVs with 2 or more people riding free, Scenario 3;
and
& SOVsand HOVswith 3 or more people riding free, Scenario 4.

As can be seen in Table 4-5, estimated revenue under the HOV-2+ falls to
$8.5 million per year as compared to the $16.2 million collected under the
same overall conceptual framework except with 4 directional GP lanes
(Scenario 1). This represents a nearly 48 percent drop in revenues.

ML daytime VMT drops only 14 percent relative to Scenario 1, but more
of the vehicles remaining are required to pay atoll.

If one looks at the composition of VMT in the first 4 scenarios in Table 4-
5, one notices the obvious differences between Tota VMT level under
HOV-2+ vs. HOV-3+ within the matched pairs 1 & 2and 3 & 4. Itisclear
why the Total VMT in the MLs will fall a greater degree under a tolling
scenario that tolls HOV-2 when 5 directional GP lanes are available than
when only 4 directiona GP lanes are available. This occurs, because
congestion is so substantialy reduced in the GP lanes that there is less
reason for the SOV-2 driver to want to pay atall, i.e.,, 13 percent vs. 24
percent, respectively.
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The free VMT isrelatively constant across Scenario 2 vs. 4 and Scenario 1
vs. 3. There is, however, a significant difference in the tolled VMT across
these matched pairs with both faling about 24 percent. Taken together,
i.e., the effects of a reduction in tolling rates and a reduction in the
numbers willing to pay atoll, there is a significant reduction in revenues.

The scenarios with five GP lanes per direction creates a sharply
contrasting choice for the region: is it the best use of resources to build
both a ML facility and a 5" GP lane in each direction. It would seem a
closer evaluation of the costs and benefits of this choice is needed, based
on the results we have seen in this analysis.

Speeds on the GP lanes in Scenarios 3 and 4 are seen to be significantly
higher than the corresponding speeds in Scenarios 1 and 2, as one would
expect given the added capacity of the fifth GP lane. However, there is
still the 2-3 mph decline in the GP lane travel speed when one compares
GP lane travel speeds under HOV-2+ vs. HOV-3+.

Scenarios 5 through 8 are identical to 1 through 4 except that they refer to
the reduced ML access proposals shown in Figure 4-1. By reducing access
one might expect a reduction in revenues, but what the analysis shows is
that by reducing access, the ML users are forced to choose to suffer
congestion or get on the ML earlier. In Scenarios 5 and 7, where all HOV's
ride free, a small percentage has chosen the option of getting on sooner
thereby increasing revenues by about 5 percent or less.

In Scenarios 6 and 7, a reduction of revenues occurs as tolls are applied to
SOV-2s and they then flee the tolled lanes. While they add substantial
congestion to the GP lanes, the added inconvenience to the overall
traveling population does not result in enough of them getting on earlier to
overcome the loss of SOV-2 revenues to the degree that occurred in
Scenarios 2 and 4, respectively.

Scenarios 9 and 10 show the effects of higher total travel levels on the
LBIML facility. With al HOVs riding free at this overdl leve of travel
demand, we would expect to generate $28.2 million. This is roughly
equivalent to the toll revenues generated by tolling HOV-2s in Scenario 1.
If one tolls HOV-2s at the 2025 travel demand level, then one could
expect to receive $47.6 million in tolls, as shown in Scenario 10.

Had toll rates remained constant, one would have seen a far greater growth
in VMT on the MLs and travel times on the MLs would have risen
substantially. By increasing the toll rates as demand grows, travel
timesaving are preserved on the MLs and the region retains a travel
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platform in the LBJ corridor that maintains mobility in the face of growing
corridor congestion.

Speeds in the GP lanes are reduced by about 58 mph or about 20 percent
to 30-32 mph for Scenarios 9 and 10 while speeds in the MLs are either at
or above 60 mph.

SUMMARY

Given the structure of the scenarios and economic and demographic data
used to support those scenarios, the forecasted levels of traffic and revenue
for the LBIMLs completed in this study can be useful in evaluating the
efficacy of building five GP lane vs. the four GP lane dternatives. By
reviewing the performance measures reported in this chapter of the four-
lane scenarios, Scenarios one and two, as compared to the five lane
scenarios, three and four, one can see a rather substantial reduction in
revenues occurs, amounting to 40-48 percent, if the five GP lane
alternative is built as compared to the four lane.

The VMT reduction in the MLs for five GP lanes vs. four GP lanes
alternatives varies from approximately 14 to 19 percent depending on the
tolling policy for HOVs that is pursued. The fall off in VMT is less than
the revenue fall off, because even as congestion on the GP lanes falls in
the five lane scenario as compared to the four lane scenario, enough
congestion remains to encourage a sizable number of drivers to continue
to use thetolled MLs at a substantially reduced toll rate.

The variation in revenues and VMT within each pair of strategies, i.e., 1
and 2 or 3 and 4, is caused by the choice of tolling policies, i.e., tolling
HOV-2s and SOVsvs. alowing al HOVsto use the MLs at no charge and
just tolling SOV's.

While the five GP lane Scenario provides relatively higher travel speeds
for the GP lanes, it comes at a very steep cost to the revenues generated in
the ML. Clearly policymakers will have to evaluate the operations and
objectives they anticipated the facility would achieve as opposed to
revenues generated to see if sufficient returns are achieved in these two
critical measures of facility performance under the four GP lane vs. five
GP lane scenarios.

Of course the construction costs of the five GP lane scenarios as opposed
to the four GP lane scenarios would play alarge role in the policy decision
as to whether to build the four or five GP lane facility. That information is
beyond the scope of this study but is available to policymakers. Forecasted
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traffic and revenue for Scenarios 9 and 10 provide results that also will be

of assistance to policymakers in making this decision. Those scenarios are
discussed below.

The study team also evaluated building fewer access ramps to the ML
facility. The effects of reduced access to the MLs that can be best seen by
comparing Scenarios 1 and 2 to 5 and 6, i.e, full access vs. reduced
access, for the four GP lane configuration. For the five GP lane
configuration, Scenarios 3 and 4 should be compared to Scenarios 7 and 8.

The results suggest that the reduced access to the ML lanes apparently
congtrains its use by car-poolers. The effect of this outcome is to drive up
congestion in the GP lanes thereby creating more of an incentive for SOV's
to pay atoll. So the revenues increase as access is constrained, see tolled
VMT and annual revenue, Scenario 1 vs. 5, i.e., the four GP lane
configurations.

When SOV-2s are tolled in the constrained access configurations, the
increase in congestion caused by their reduced use of the MLs is not
sufficient to cause enough delay to warrant SOV drivers to raise their use
to levels exceeding the base configuration level of revenue, so revenues
fall by about 13 percent in the four GP lane alternative relative to the base
configuration with four GP lanes, see Scenario 2 vs. Scenario 6.

A similar relationship holds for the five GP lane configurations in the
constrained vs. the base-case access Scenarios, see Scenarios 3 and 4 as
compared to 7 and 8, respectively, except that the use of MLs and the
revenues produced by the ML are markedly lower due to the relatively
high level of capacity in the GP lanes given the added fifth lane.

Scenarios 9 and 10 were developed to demonstrate the effect of growth on
the use of the MLs. To see this effect one need compare Scenario 1 o
Scenario 9 and Scenario 2 to Scenario 10. Structurally, the Global
Demand in Scenarios 9 and 10 is 15 percent higher than that utilized in all
of the other Scenarios.

When Scenario 1 is compared to 9, one can see a 75 percent increase in
revenue while the VMT grows by only 20 percent. This clearly
demonstrates the effect on the traveling public of increasing congestion
and the resultant travel time savings increase one can gain from use of the
MLs.

When Scenario 2 is compared to Scenario 10, thereis a similar increase of
75 percent in revenues but only a 15 percent increase in VMT in the ML.
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The added congestion in GP lanes caused by both the HOV-2s having to
pay atoll and the SOVs being present in greater numbers result in relative
increase in travel time being sufficient to create a substantial increase in
revenues with only 1/5" the increase in VMT in the MLs.

This demonstration shows the importance of having very accurate
forecasts for regional population and employment. This work was done
without the benefit of the Year 2000 Census and was completed before the
announcement of significant government contract awards that could
substantially increase travel and development in this corridor. In addition,
it is clear that both DART, Tri Rail and TxDOT are proposing to make
very substantial investments in infrastructure in this corridor which will
significantly increase its accessibility and attractiveness as a location for
manner of activities.

Given these developments, it would seem prudent to undertake further
evaluations of a reduced set of the scenarios presented in this report, but
with the benefit of more recent estimates of population and employment
growth for the region. Should these forecasts show just a small annual
growth rate increase coupled to somewhat different distributions of origins
and destinations brought on by new development or re-development
activities, the facility could show markedly different VMT and revenue
results.

Obvioudly this facility is not a private toll road run for profit
maximization. Current policy analyses undertaken within the
transportation planning professions would suggest that a sensitive balance
must aways be maintained between the pursuits of revenue generated as
compared to the speeds in the GP lanes or the political consensus needed
for the congtruction of a network of ML facilities in the region might be
serioudly jeopardized.

Clearly, these Scenarios do not depict any conflict such as this, but under
some higher growth scenarios, attention to such issues might be warranted.
However, should this become an issue, the LBJ Freeway corridor has
within it the ability to accommodate five GP lanes. This circumstance
allows policymakers to construct a four GP lane configuration and observe
the system performarce as population and economic development expand
in the region. Should travel speeds begin to deteriorate too dramatically in
the GP lanes relative to that of the MLs, then it would be possible to add
the fifth lane so that GP lane performance would not be too significantly
different from ML performance. The selection of this implementation
strategy should likely await the preparation of traffic and revenue forecasts
based on Year 2000 Census. Furthermore, it should not be made in the
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absence of consideration of construction cost information for each
scenario, but it is clear using just the information in this study that the 5
GP lane scenario serioudy erodes the use of the tolled managed lanes.

The other major decision that could be evaluated using information
developed in this study is the determination as to whether one should build
a reduced access configuration or a base-case access configuration. While
there is information presented in this study to inform such a decision, it
would be prudent to put that decision off until better information related to
population and employment in future years is available, The distribution
and levels of the these demographic and economic dimensions of the
transport modeling process could materially affect that decision. Of course
the costs of construction of the various scenarios would also play a maor
role in this decision.

The last significant result of this traffic and revenue study is the
demonstration of the impact of forecasted levels of traffic on the ramp
connecting the MLs to the GP lanes in the vicinity of Preston Road in the
eastbound direction and the ramp connecting the ML to U.S. 75 in the
P.M. time period in the eastbound direction. In both instances, significant
cues are created by the lack of capacity of these exit ramps which result in
congestion on the MLs.

The design of these ramps should be thoroughly investigated to determine
if added capacity can be provided. By adding capacity to these ramps,
significant improvements in ML operations can be secured. This could
prove critical if growth in the corridor, as depicted in scenarios which
utilized more current data, prove to be higher than anticipated in the first
eight scenarios that were investigated. This can only be certified through
the analysis of the facility design over a multi-year simulation period and
with an updated economic forecast for the corridor that accounts for both:

& the massive investment in infrastructure in the corridor to enhance
mobility, accessibility and economic development potential, and

& the effects of traffic growth on the traffic flow characteristics
imbedded in the facility design.
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OPPORTUNITIES ~ FOR  INNOVATIVE  NON-TRADITIONAL
REVENUE STREAMS AND THEIR EFFECT ON REGIONAL
TRAVEL AND ECONOMIC DEVELOPMENT

As noted in previous sections in this report, the LBIML facility presents
the region an opportunity to create a platform for BRT services operation.
Should the region proceed to implement other ML facilities as is
potentially possible given the conceptua regiona HOV plans that are
currently being evaluated in greater detail, a wide ranging service plan for
BRT could potentially be supported.

While BRT offers another form of mobility to the suburban traveler, it
aso holds the potential to deliver substantia real estate windfalls to
developers, renters and/or purchasers of real estate in the BRT corridor.
Through creative financing partnerships, these returns could be used to
support a widespread implementation of MLs in the region. Should the
region choose to pursue these returns, it could enhance the economic and
financial performance of the LBJML facility and others like it by orders of
magnitude. It would achieve these benefits by intensifying development
on parcels adjacent to the facility in afashion that would seem to fly in the
face of common logic. In effect, this facility could promote better access
by increasing density of development in the very area where congestion is
at itsworst.

Not only does this produce substantially higher returns on both public-
sector infrastructure and private-sector rea estate investment, but also this
strategy would soak up development that might otherwise push out further
into the countryside. The efficiencies that both of these outcomes yield for
both the public and private sector will in turn result:

& Infar higher rates of productivity growth;

& Higher levels of mobility for the given amount of transport dollars
expended; and

& A far more competitive regional economy.

A series of studies would need to be completed to scale, locate and
identify specific packages of development that could be supported by the
LBIML/BRT facility concept. Given experience elsewhere, potential
returns could be very high. Information as to the level of return could be
among the first studies undertaken If it proved attractive, then the region
could undertake the subsequent policy studies on the synergies available
from the integrated development of MLs and real estate by both the public
and private sectors along the LBJ corridor.
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CHAPTER

e |0 | OPERATION CONCEPTS

Toll collection technology has changed dramatically over the past 10
years. The industry has gone from “conventional” toll collection, utilizing
automatic coin machines and toll collectors collecting a flat fee, to ETC
generaly using some form of dedicated short range communication
(DSRC) technology.

ETC has been in use in the Dallas area for many years. In fact, the DNT
was the first U.S. facility to employ the current generation of ETC.
Severa hundred thousand “Toll Tags’ are in use in the region, accepted
on al of thetoll facilities operated by the NTTA.

Given the nature of the proposed LBIJML project, it is inevitable that toll
collection will be fully electronic. All similar types of managed lanes
facilities, including S.R. 91 and I-15 in California, utilize fully-electronic
automated toll collection.

This study has considered a horizon year of 2015. While portions of the
LBJIML may well be open in advance of that, it is still several years before
the project will open. Assuch, it is reasonable to assume major changesin
ETC technology before the managed lanes open. Indeed, it is possible that
amost al vehicles in the region will be equipped for electronic pricing of
some type by the time major portions of the MLs are opened.

TECHNOLOGY OVERVIEW

The ETC system now in use in the Dallas area generaly utilizes a “read-
only” approach. That is, the electronic transponder is used to identify the
vehicle and electronic toll account balances are maintained on a central
computer system. This is typical of most ETC systems in use in the U.S.
today.
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However, many newer systems include “read-write” capability on the
transponder. This is a dignificant improvement and could be quite
important in developing atoll collection concept for the managed lanes, as
will be described below.

Future direction for ETC may well include the integration of a “smart
card” into the transponder device. Not anly does this offer improved
opportunities for privacy, but also would allow even further flexibility in
variable pricing systems and ultimately integrated electronic payment
between modes.

With smart cards, it would be possible to maintain pre-paid account
balances on the card itself, obviating the need for centralized accounting.
This would also allow for increased opportunities for joint usage, such as
electronic payment of parking and/or transit fares. Today, the same Toll
Tag or transponder used on the NTTA facilities can adso be used for
parking charges at DFW Airport. However, motorists desiring to use this
service must establish separate accounts for the Airport and toll facilities
with only the transponder number being the common element.

Future use of a smart card might also facilitate handling of HOV
segregation, as will be discussed below.

Going into the analysis, WSA was advised to assume that al vehicles
using the managed lanes, whether HOV or not, would be required to be
equipped with an electronic toll transponder. This is an important
assumption, and is probably not unreasonable given the rapid emergence
of ETC and the growing interest in road pricing strategies in major urban
areas. However, it would still be possible to develop an auditable
electronic toll system to meet the needs of the managed lanes even if some
vehicles (e.g., HOV) were permitted to use the lanes without transponders.

PRICING CONSIDERATIONS

In developing an ETC concept for the managed lanes, certain basic
assumptions regarding pricing program parameters were taken into
consideration. These include:

& Pricing will be “distance-based,” meaning that the toll charged will
be a function of distance traveled on the managed lanes — possibly
including certain “minimum tolls” for very short trips;
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& The managed lanes will employ some form of variable toll
collection, with higher toll rates charged in peak periods and lower
rates charged during less congested times;

& The posshility of the use of “dynamic” pricing is adso to be
considered. Thisis now in use on the I-15 Managed L anes project
in San Diego — whereby the toll rate is almost continually adjusted
based on certain traffic measurements, such as volume in the
managed lanes; and

& High-occupant vehicles (HOV) are assumed to be permitted to
travel in the managed lanes toll free — the definition of HOV is
either 2+ or 3+ - provisions therefore must be made in the system
concept to distinguish between toll paying and toll-free vehicles.

The proposed LBIML would be significantly more complex than any of
the existing managed lanes facilities now in use. Most notably, the project
would be much longer with severa intermediate access points, which will
add complexity to the variable toll structures, and advanced signing
information systems to motorists, particularly if dynamic pricing is used.

DESIGN CHALLENGES AND OPPORTUNITES

In developing a potential ETC concept, a number of design challenges and
opportunities needed to be addressed, including:

& Methods for delineation between HOV and nonHOV traffic, in a
way which will ensure that HOV vehicles are not tolled while all
non-HOV trefficis;

& Enforcement of both toll collection and HOV compliance — an
element which can be very critical to revenue preservation and
overal financial feasibility of the project;

& Interoperability between the electronic tolling system on the
managed lanes over other toll facilities in the DFW region, both
existing and planned for the future;

& Potentia for integrated electronic payment, covering not only the
managed lanes and other toll facilities, but also parking and transit
— this would create opportunities to add an additional demand
management element through pricing strategies which might
encourage intermodal shifts to rail or bus transit, for example; and
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& Motorists advanced information systems regarding toll rates in
affect at any given time, a particular challenge given the multiple
access points and potential for dynamic pricing.

The traffic and revenue study has assumed the use of mileage-based
variable tolls. These could be either fixed variable or dynamic pricing;
although dynamic pricing might offer the best opportunity for true demand
management between the main lanes and the managed lanes.

OVERVIEW OF “OPEN ROAD” ELECTRONIC TOLLING

In the subsequent sections, number of aternatives for a fully ETC system
on the managed lanes will be presented and discussed. However, it is
useful to first provide a brief overview of the basic elements of fully
electronic, open road tolling to better understand the various specific
alternatives for the LBIMLS.

Figure 5-1 shows the typical ETC read/enforcement process in a non-stop
environment. While there are several variations, atypical approach would
involve the construction of two gantries across the electronic “tolling
zone.” Gantry 1 would primarily support the violation enforcement (VES)
camera and lighting equipment. The actual ETC antenna, shown in bluein
Figure 51, would be mounted on the downstream gantry. Also on that
gantry would be a laser vehicle separator of some type, shown in red in
Figure 51. This device is used to detect the beginning and end of each
vehicle, critical in vehicle classification, violation enforcement and to
ensure linking of appropriate electronic toll transponder with each
appropriate vehicle.

The vehicle initially passes under the first gantry; typically before arriving
at the second gantry the electronic toll antenna reads the transponder

account number and validates the transaction. As the vehicle clears the
laser vehicle separator mounted on the downstream gantry, a digital image
of the rear license plate is triggered from the VES camera, actually located
on Gantry 1. If the transaction is valid, the digital image is not saved.

However, if it is a violation (i.e., no electronic toll transponder or no
money in the account, etc.) the digital image of the license plate is saved
for later violation processing.

It is possible to place all of this equipment on a single gantry, such as is
done in Melbourne, Australia, but not typica. However, where no more
than two lanes are involved, it would be possible to mount the VES
equipment on the roadside, obviating the need for one of the gantries.
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ELECTRONIC TOLLING CONCEPT ALTERNATIVES

As described previously in this report, depending on the physica
aternative ultimately implemented, there may be as many as 34 entrance
and exit points over the 20-mile distance of the managed lanes project.

There are generally four types of access being considered:

& Entry and exits at each end of the project;
& Ramp entry and exit to/from the frontage roads,

# Direct entry and exit between the managed lanes and the LBJ
freeway main lanes; and

& Direct ramp entry and exit to/from intersecting routes or
intermodal interface points.

The eastern one-third of the project will include only atwo-lane reversible
roadway. The reversible roadway would be opened in the westbound
direction during the am. peak period, the eastbound direction during the
p.m. peak period and closed at other times.

Given the assumption that tolls will, in some way, be based on distance
traveled, two basic alternative tolling concepts have been identified:

& Alternative 1 — A series of “mainline tolling zones’ located at
strategic locations across the roadway in he form of clear-span
gantries. This is similar to the fully-electronic toll system now in
use on the City Link project in Melbourne, Australia; and

& Alternative 2 — An entry/exit electronic “closed” system in which
electronic toll readers and gantries were located on al entry and
exit ramps with the toll determined based on point of entry and
point of exit. This type of system is now in use for ETC traffic on
Highway 407 in Toronto, Canada, another fully-electronic major
urban toll facility.

ALTERNATIVE 1

The tolling concept for Alternative 1 is shown in Figure 5-2. As shown,
approximately six mainline gantries, or tolling zones would be required to
provide full coverage of all possible movements. With these six locations,
it would not be possible to use the MLs without passing through at least
one tolling zone.
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The toll rates associated with each gantry would be adjusted based on the
distance “covered”’ by each tolling zone as well as the price in effect at any
giventime. If avehicletraveled, say, between I-35E and U.S. 75, it would
pass through three tolling zones, while a vehicle entering at F35E and
exiting at Midway Road would pass through just one.

Thetoll charges for each trip would, of course, be based on the number of
gantries the vehicle passed through. The tolling zones would be largely
“transparent” to the users, and would not require a stop. However, it
might be necessary to provide separate “toll lanes’ to distinguish between
HOV and norntHOV (toll versus toll-free) vehicles. This isthe approach
currently used on the S.R. 91 Managed Lanes project in California, as
shown in the photograph in Figure 5-3. Vehicles with three or more
occupants are directed to use the leftmost lane while vehicles with two or
less occupants pass through the two righthand lanes, at full freeway
speeds, thereby electronically adjusting toll rates.

While the open gantry system would be relatively smple to implement,
there are a number of disadvantages, when compared to some type of
entry/exit closed system. Some of these include:

# The ability to have minimum or maximum tolls would become
complex, and might require “trip reconstruction” to determine the
number of gantries a given vehicle went through on a given trip to
make appropriate toll adjustments — this has been the most
ggnificant problem experienced in the toll system on the
Melbourne City Link project;

& Dynamic variable tolls may be used, where the toll rate is
continually adjusted every few minutes. The multiple gantry
system would prove to be extremely complex since the per-mile
rate for a given vehicle should remain the same once that vehicle
enters the managed lanes. Advance signing would have advised
the motorist what the prevailing rate is at the time the vehicle
entered; it would be inappropriate to have that rate change while
the vehicle was in the managed lanes with no opportunity to leave.
As such, it would be possible that two or three different vehicles
passing below the same gantry at the same time might be charged
three different rates depending on the time and place where that
vehicle entered the system;

= Statistical reporting and trip information would be much more
complex, as would the ability to monitor travel pattern data to
possibly adjust pricing for optimum utilization;
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& Opportunities for intermodal pricing strategies, such as reduced
tolls if the motorist transfers to a transit mode, would be much
more difficult; and

& |If HOV channéization were required, this would require
considerable additional weaving to HOV traffic, as many as six
times within a 20-mile ride.

Given the nature of the facility, it may also be difficult to construct
electronic toll gantries at some of the locations indicated. Optimally, it
would aso be good to be able to widen the roadway for short distances in
the vicinity of tolling zones to allow for occupancy delineation; this may
also be difficult given current design plans.

ALTERNATIVE 2

Figure 54 shows a proposed tolling concept with tolling zones located at
al entry and exit locations. Small mainline tolling zones would be
required at the west and east ends of the facility. The eastern mainline
tolling zone would be located west of the La Prada Drive access ramp;
hence vehicles using any of the ramps further to the east would be
assessed the sametoll.

This overall concept would have two suboptions:

& Alternative 2-A which would feature “split-lane” entry ramp
tolling zones which would be used for distinguishing between
HOV and nonHOV traffic; and

# Alternative 2-B which would not provide the physica separate of
HOV and nonHOV traffic and would handle delineation through
either smart cards or other visua monitoring techniques.

The configuration shown in Figure 54 generally reflects Alternative 2-A.
Each of the entry ramp locations would be widened for a short distance
into two lanes, one designated for HOV and one for toll vehicles. By
using this approach, in conjunction with either smart cards or read-write
transponder technology, it would be possible to “write” at the time of
entry the following information on the transponder:

& Point of entry;

& The exact time of entry;

# Toll rate in affect at the time of entry; and
& Whether the vehicle was HOV or nonHOV.
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When the vehicle subsequently exited the system, another reader would be
intercepted. This would read the information from the exit transaction off
the transponder and determine the appropriate toll charge. Since the
vehicle occupancy level would have been delineated at the point of entry,
it would not be necessary to have two- lane segregation on the exit ramps.

An exception to this would be if decisions were reached to allow HOV
traffic to use the managed lanes without any transponder at al. In this
case, separate HOV bypass lanes would be required on al entry and exit
points, with HOV compliance being visually monitored on a periodic
basis.

Figure 5-5 shows the typical split-lane ramp tolling zone where the single-
lane ramp is widened to two lanes for a short distance to allow for the
delineation of HOV and SOV traffic. An observation booth would aso be
included to insure adequate monitoring of HOV compliance. Only
vehicles with three or more occupants (assuming HOV-3+ definition)
would be permitted to use the HOV lane. All other traffic would use the
toll lane. Depending on which lane the vehicle used, the system would
write the appropriate occupancy classification on the tag without the need
for any action on the part of the motorist. A typical tolling zone would
also include violation enforcement system (VES), cameras and lighting
that could be sidemounted at locations where no more than two toll lanes
were involved.

Figure 56 shows a single lane entry/exit ramp. This would be typical of
exit locations, if a read-write transponder approach was used, as described
above. It could also be used in a system where there was no automatic
segregation between HOV and nonHOV traffic. Under this approach, the
HQOV vehicle transponder would be temporarily disabled, possibly through
the use of smart card procedures. No tolls would be charged to the
vehicle, however, a light of some type mounted near the reader would go
on for each vehicle for which a valid eectronic toll transponder was not
read. Enforcement would be limited to visua observation; hence, the
enforcement officer would be looking for either three occupants or a vaid
toll transaction, as indicated by the VES light. A system similar to thisis
now in use on I-15 Managed Lanes project in San Diego.

It should be noted if no channelization is provided on either entry or exit,
enforcement would be limited primarily to visual enforcement of HOV
regulation. Toll enforcement will become much more complex; which
could affect the financability of the project.
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Figure 57 shows a typical mainline tolling zone for the west end of the
project. This is where eastbound traffic would first enter the managed
lanes and would be segregated into HOV and nonHOV components.
Traffic exiting at that location would not need to be segregated, unless
HOV traffic was allowed to use the managed lanes without transponders.

Figure 5-8 shows the typical mainline tolling zone for the reversible
roadway section. Here two gantries are provided, each equipped with
VES and ETC equipment to cover each travel direction. A two-lane
reversible roadway would be widened to three lanes for a short distance,
allowing the third lane being provided for HOV traffic to ensure it would
not be tolled.

PREFERRED APPROACH

The entry-exit closed system approach would have a number of
advantages over the multiple gantry system in Alternative 1. It would
greatly simplify all aspects of dynamic pricing and would ensure that the
same per- mile rate would be charged to a given motorist since the toll rate
in affect at the time the vehicle entered the managed lane would be written
on the transponder or smart card. It would permit a more efficient
handling of minimum and maximum tolls, since each trip would
ultimately be a single point-to-point transaction. Finally, it would provide
much better data in terms of travel patternrs on the managed lanes and
more complete information for patron accounting purposes.

The biggest disadvantage would be the possible requirement for widening
the entry ramp for short distances to accommodate HOV and nonHOV
delineation. If thisis possible, thiswould be a preferred approach, so asto
substantially improve enforceability and auditability and automation of the
toll collection process. It would still be possible to do a closed system
without segregating HOV and nontHOV traffic on entry, but this would
have significant operational and audit disadvantages.

VEHICLE CLASSIFICATION SYSTEMS

While not evaluated in detail in this study, the possibility exists that the
managed lanes might be made available to light and/or heavy trucks, along
with cars. If trucks were to be assessed the same toll rates as passenger
cars, it would not be necessary to have an automated classification system.
However, if trucks were charged a different rate than cars, asis typicaly
done in most other toll facilities, the automated toll collection system
would require the addition of automatic vehicle classification (AVC) to
the various components described above.

March 12, 2002
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AVC can be accomplished relatively easy if the toll structure itself is
relatively simple. For example, the Highway 407 fully electronic toll
system in Toronto uses a “three-classification structure;” essentially
passenger cars and other light vehicles, single-unit trucks and multi- unit
trucks. Thislevel of vehicle classification can be automatically performed
easily by readily available laser profiling systems which can simply be
added to the gantries along with the electronic tolls and VES systems.

In short, the introduction of commercial vehicles to the traffic stream
would not present a substantial additional challenge to the ETC system,
but would require additional components and additional capital cost for
implementation.

MOTORIST INFORMATION SYSTEMS

It is important to recognize the need to communicate the toll rates in affect
at any given time to motorists before they choose to enter the managed
lanes roadway. Inthe case of S.R. 91 and I-15, thisisrelatively easy to do
since both of these facilities have essentially a single entry and exit point
at each end and all vehicles using the road at any given time pay the same
rate.

The LBIML facility pricing would likely be mileage-based and probably
dynamic in nature, that is changing frequently. Since it will not be
practical to show the toll rate at every entry point, for all potential exit
points, on a variable message sign, a more simplistic approach is needed.

Figure 59 shows a typical variable message sign which would be located
near each of the entry points. One concept would be to smply show the
prevailing “per-mile” toll rate at any gven time, together with the current
“minimum toll” if any. The same variable message sign could also be
used to show when the lanes are closed on the reversible lane section, for
example.

The variable message tolling signs would need to be fully integrated with
the electronic toll system to ensure that the rate each motorist was charged
was equal to the rate displayed at the time the vehicle entered. Thisisone
of the key advantages of using the proposed entry/exit toll system. In the
absence of this, it would be necessary to have some type of “time-offset
allowance” to ensure no overcharging; this would potentially have a
negative impact on revenue and could prove to be difficult during times of
high congestion or incidents within the MLs.
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INTERMODAL PRICING OPPORTUNITIES AND OTHER USES

A key feature of the MLs is several direct connections between the lanes
and transit centers. In total, direct or indirect accessis provided to at least
four possible intermodal transfer points, two which will feature light rail
connections and two which would feature park and ride/express bus
operation. Depending on the ultimate toll collection system used, it might
be possible to design the system to recognize intermodal transfers and
incorporate these into pricing strategies.

For example, it might be possible to allow for reduced rate travel in the
MLs for vehicles entering a transit park-and-ride facility immediately
following use of the MLs. This could provide a further incentive for
modal transfer and further enhance the demand “management” capability
of the managed lane.

Integrated electronic fare collection would be greatly enhanced through
the use of smart cards. By the time the MLs open to traffic, it is not
unlikely that smart card use, including an electronic toll application, is
much more commonplace.

Other likely uses for smart cards include administrative functions related
to commercial vehicle operations. Most significantly to this market are the
border area inspections and the reduced processing time potentialy
available through the utilization of smart cards as part of monitoring and
inspection record keeping process. In order to minimize the number of
such cards commercia drivers would be required to carry, steps should be
taken now within the planning processes of the various state and federal
agencies designing their individual smart cards to insure interoperability
for avariety of market and administrative uses.

ETC PROCESSING

Current ETC processing is accomplished by each motorist desiring to use
the toll facility establishing an account with the toll agency. Each time the
facility is used, the toll is subtracted from the customers account balance.
When the account balance reaches a pre-determined low level, it is
increased by a pre-set amount by the method selected by the customer
(credit card, debit card, cash, etc.).

This method is expensive and frequently requires customers to have an
account with more than one agency. Even when a single account is used
for multiple agencies, the cumbersome task of distributing valid
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transponder numbers to each agency in a rea time environment is
expensive.

The use of “smart card” technology may offer a better solution. Existing
financia institutions can provide the transfer of funds to a “smart card”
issued by the institution. The “smart card” can be inserted into a
transponder when using a toll road and the fee subtracted from the card
balance. Each time a fee is subtracted from a card, the trip data and fee
are transmitted to the toll agercy in use. The agency then request a
transfer from the financia institution, on either a transactionby-
transaction basis or a summary basis, and the transaction is compl ete.

Using this technique, the transponders and antennae used must be
interoperable between agencies. However, the “smart card” status
determines the transponder status and the need to exchange data between
agenciesis eliminated.

Gathering statistical data on toll road use is important to each agency. The
trip data gathered to determine the toll could be retained and reports could
be generated to meet the needs of the individual agencies.

The “smart card” could also be efficiently used for other transportation
modes. Inexpensive readers could be mounted in buses and trains or the
card could be used to pre-pay for trips (tickets). Parking facilities could
mount inexpensive readers that could use the card to pay for time in a
parking facility or antennae could be installed to make the entire process
automated (similar to a toll road). In all cases, the customer controls the
value of the card and the conventiona ETC back office processing is
reduced to statistical reporting and violation processing.

The use of “smart cards’ for transportation fee collection is an emerging
technology in the United States. Since the completion date of this project
is beyond what can reasonably be predicted in technology development, it
will be critical that these issues are revisited over the life of the project.
Approximately five years prior to implementation, the methodology for
fee collection will have to be finalized. This is due to the lead time to
secure technologies recognized that are in the planning and development
stage to come to the market.
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Appendix 1

TRAFFIC COUNT LOCATIONS

Ramp/Frontage Road ATR Locations
(48-Continuous Hours)
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WB IH-635 off to Denton Drive

EB IH-635 on from Denton Drive

EB IH-635 on from Josey Lane

EB IH-635 off to Josey Lane

WB IH-635 on from West of Webb Chapel Road
EB IH-635 off to Webb Chapel Road

WB IH-635 on from East of Webb Chapel Road
EB IH-635 on from Webb Chapel Road

WB IH-635 off to Webb Chapel Road

EB IH-635 off to Marsh Lane

WB IH-635 off to Marsh Lane

EB IH-635 on from Marsh Lane

WB IH-635 on from West of Dallas North Tollway
EB IH-635 off to West of Dallas North Tollway
WB IH-635 off to Noel

EB IH-635 on from West of Montfort Drive
WB IH-635 on from West of Preston Road

EB IH-635 off to Preston Road

WB IH-635 off to Montfort Drive

EB IH-635 on from West of Preston Road

WB IH-635 on from Hillcrest Road

EB IH-635 off to Hillcrest Road

WB IH-635 off to Preston Road

EB IH-635 on from West of Hillcrest Road

WB IH-635 off to Hillcrest Road

EB IH-635 on from East of Hillcrest Road

WB IH-635 on from Coit Road

EB IH-635 off to Coit Road

WB IH-635 off to Coit Road

EB IH-635 off to SB US-75

SB US-75 off to WB IH-635

WB IH-635 off to SB US-75

EB IH-635 off to NB US-75

NB US-75 off to EB IH-635

WB IH-635 on from TI Blvd.

EB IH-635 off to TI Blvd.

WB IH-635 on from TI Blvd.

EB IH-635 on from TI Blvd.

A-1



39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
53A
54
55
56
57
58
59
60
61
62
63
64
65
66
67
70
71
72
73
74
75
76
77
100
101
102
103
104

Appendix A (continued)

WB IH-635 on from Greenville Ave

EB IH-635 off to Greenville Ave

WB IH-635 on from East of Greenville Ave
EB IH-635 off to Forest Lane

WB IH-635 off to Greenville Ave

EB IH-635 on from Forest Lane

WB IH-635 off to Forest Lane

EB IH-635 on from Forest Lane

WB [H-635 on from Royal Lane

EB IH-635 off to Plano Road

WB IH-635 on from Plano Road

EB IH-635 on from Plano Road

WB IH-635 off to Plano Road

EB IH-635 off to Kingsley Road

WB IH-635 on from Jupiter Road

EB IH-635 on from Jupiter Road

EB IH-635 off to Garland Ave

WB IH-635 on from Garland Ave

EB IH-635 off to Ferguson Road

NB IH-635 on from Centerville Road

EB IH-635 on from Ferguson Road

WB IH-635 off to Centerville Road

EB IH-635 off to La Prada Drive

NB IH-635 on from La Prada Drive

SB IH-635 off to Oates Drive

NB IH-635 on from Oates Drive

SB IH-635 on from Oates Drive

NB IH-635 off to Oates Drive

WB IH-635 Frontage Road West of Welch Road (Sunday and Monday Counts)
EB IH-635 Frontage Road West of Welch Road (Sunday and Monday Counts)
SB US-75 off to EB IH-635

NB US-75 off to WB IH-635

SB Dallas North Tollway off to EB TH-635
NB Dallas North Tollway off to EB IH-635
NB Dallas North Tollway off to WB IH-635
WB IH-635 off to NB IH-35E

WB IH-635 off to SB IH-35E

EB IH-30 off to SB IH-635

Brookhaven Club West of Marsh Lane
Valley View Lane West of Marsh Lane
Forest Lane West of Marsh Lane
Northhaven Road West of Marsh Lane
Spring Valley Road East of Montfort Drive

A-2



105
106
107
108
109
110
111
112

Appendix A (continued)

Alpha East of Montfort Drive

Forest East of Dallas North Tollway
Northhaven Road East of Dallas North Tollway
Walnut Road East of Abrams Road

Forest Lane East of Abrams Road

Royal Lane East of Abrams Road

Northwest Drive South of Oates Road

Gus Thomasson Road South of Oates Road

Ramp/Frontage Road ATR Locations
(7-Day Continuous Hours)
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WB IH-635 on from Midway Road

EB IH-635 off to Midway Road

WB IH-635 off to Midway Road

EB IH-635 on from Midway Road

SB Dallas North Tollway to WB IH-635

WB [H-635 to SB Dallas North Tollway

WB IH-635 to NB Dallas North Tollway

EB IH-635 to SB Dallas North Tollway

EB IH-635 to NB Dallas North Tollway

WB IH-635 on from Skillman Street

EB IH-635 off to Skillman Street

WB IH-635 off to Skillman Street

EB IH-635 on from Skillman Street

WB IH-635 on from Northwest Highway

EB IH-635 off to Northwest Highway

WB IH-635 off to Northwest Highway

EB IH-635 on from Northwest Highway

WB IH-30 to NB IH-635

SB IH-635 to EB IH-30

SB IH-635 to WB IH-30

NB IH-635 to WB IH-30

WB IH-30 to SB IH-635

WB IH-635 Frontage Road East of Josey Lane
EB IH-635 Frontage Road East of Josey Lane
WB IH-635 Frontage Road East of Hillcrest Road
EB IH-635 Frontage Road East of Hillcrest Road
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Appendix A (continued)

Intersection Manual Count Locations
(6:00 a.m. — 9:00 a.m.) and (3:00 p.m.-7:00 p.m.)

WB IH-635 Frontage Road and Harry Hines
Harry Hines Blvd. and Forest Lane

Denton Drive and Forest Lane

WB IH-635 Frontage Road and Josey Lane

EB IH-635 Frontage Road and Josey Lane
Josey Lane and Forest Lane

WB IH-635 Frontage Road and Webb Chapel Road
EB IH-635 Frontage Road and Webb Chapel Road
9 Forest Lane and Webb Chapel Road

10 WB [H-635 Frontage Road and Marsh Lane

11 EB IH-635 Frontage Road and Marsh Lane

12 Valley View Lane and Alpha Road

13 WB IH-635 Frontage Road and Midway Road
14 EB IH-635 Frontage Road and Midway Road
15 WB IH-635 Frontage Road and Welch Road

16 EB IH-635 Frontage Road and Welch Road

17 WB IH-635 Frontage Road and Montfort Drive
18 EB IH-635 Frontage Road and Montfort Drive
19 WB IH-635 Frontage Road and Preston Road
20 EB IH-635 Frontage Road and Preston Road
21 WB IH-635 Frontage Road and Hillcrest Road
22 EB IH-635 Frontage Road and Hillcrest Road
23 WB IH-635 Frontage Road and Meandering Way
24 WB IH-635 Frontage Road and Coit Road

25 EB IH-635 Frontage Road and Coit Road

26 WB IH-635 Frontage Road and Greenville Ave
27 EB IH-635 Frontage Road and Greenville Ave
28 WB IH-635 Frontage Road and Abrams Road
29 EB IH-635 Frontage Road and Abrams Road
30 NB IH-635 Frontage Road and Forest Lane

31 Abrams Road and Forest Lane

32 SB IH-635 Frontage Road and Forest Lane

33 WB IH-635 Frontage Road and Skillman Street
34 EB IH-635 Frontage Road and Skillman Street
35 NB IH-635 on ramp at Miller Road

35A SB IH-635 exit at Miller Road

36 WB IH-635 off at Plano Road

37 Plano Road and Church Street

38 Kingsley Road and Jupiter Road

39 SB IH-635 Frontage Road and Kingsley Road

0N N kW
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Appendix A (continued)

40 WB [H-635 Frontage Road and Kingsley Road
41 EB IH-635 Frontage Road and Jupiter Road

42 WB [H-635 Frontage Road and McCree

43 S. Garland Ave, Shiloh Road and McCree

44 Northwest Hwy and Garland Road

45 WB IH-635 on ramp and Garland Road

46 EB IH-635 off ramp and Garland Road

47 NB IH-635 Frontage Road and Northwest Hwy
48 Northwest Hwy and Shiloh Road

49 SB IH-635 Frontage Road and Northwest Hwy
50 NB [H-635 Frontage Road and Centerville/Saturn
51 EB IH-635 Frontage Road and Ferguson Road
52 NB [H-635 Frontage Road and La Prada Road
53 SB IH-635 Frontage Road and La Prada Road
54 NB [H-635 Frontage Road and Oates Drive

55 SB IH-635 Frontage Road and Oates Drive

56 Galloway Ave and Oates Drive

57 NB IH-635 Frontage Road and Galloway Ave
58 SB IH-635 Frontage Road and Galloway Ave
59 WB IH-635 Frontage Road and Galloway Ave
60 EB IH-635 Frontage Road and Galloway Ave

Mainline Manual Count Locations
(5:00 a.m. — 9:00 p.m.)

1 Marsh Lane

2 Montford Drive

3 Between Abrams Road and Forest Lane
4 La Prada Drive

Texas Department of Transportation Provided Count Locations
(24-Continuous Hours)

EB IH-635 on from SB IH-35
WB IH-635 on from SB IH-35
WB IH-635 on from NB IH-35
EB IH-635 off to NB IH-35
EB IH-635 off to SB IH-35
EB IH-635 on from NB IH-35
WB IH-635 at Coit Road

WB IH-635 off to NB US75

01N DN B~ W=
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Appendix A (continued)

9 WB IH-635 West of Greenville Ave
10 EB IH-635 at East of Jupiter Road
11 NB IH-635 off to EB IH-30
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Appendix C
Acronyms and Definitions

ABD--Auto Based Development (ABD), Known colloquially as the suburbs, wherein access is
principally provided by the SOV.

AVC--Automatic Vehicle Classification (AVC): Equipment used to classify vehicles by type for
purposes of tolling rate assessment.

BRT--Bus Rapid Transit (BRT): Buses running limited-stop service on high-speed routes. Most
often thisis on dedicated lanes or on limited access highways or both.

CO--Carbon Monoxide (CO): A criteria pollutant as established by the US EPA under NEPA
thereby having NAAQS as set by the US EPA.

DART--Dallas Area Rapid Transit (DART); the regiona transit agency in Dallas that operates
rail and bus transit servicesin the region.

DNT--Dallas North Tollway (DNT): Self-defining.

FRESIM: A traffic model of the LBJ Freeway GP lanes was developed using the FRESIM
micro-simulation program to identify changes in the travel time and delay on different segments
of the LBJ GP lanes at differing levels of traffic loadings.

GP--General Purpose (GP) lanes: Free lanes, generaly open to all vehicles, on a limited access
highway

GD Mode--Global Demand (GD Model): The global demand represents the amount of traffic
that would be using the LBJ Freeway, including both the MLs and the @° lanes under the
various study scenarios.

HDT--Heavy Duty Trucks (HDTs): Trucks with 3 or more axles.

HOV lane: Lanes designed to accommodate non-toll paying High Occupancy Vehicles, eg.,
carpools, vanpools and bus transit, most often incorporated into a limited access freeway or toll
road or ML facility

HOT--High Occupancy Vehicle/Toll Lane (HOT Lanes): Lanes designed to accommodate non
toll paying High Occupancy Vehicles, e.g., carpools, vanpools and bus transit, along with other
toll paying vehicles, e.g., Single Occupant Vehicles (SOVs), Light Duty Trucks (LDTs) and
possibly Heavy Duty Trucks (HDTs)

HC--Hydrocarbons (HC): A criteria pollutant as established by the US EPA under NEPA thereby
having NAAQS as set by the US EPA
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ETC--Electronic Toll Collection (ETC): Use of ITS technology to collect tolls

FBM--Frequent Burger Miles (FBMs): Example of the cross-market product/service
subsidization possible with smart card/electronic toll collection technologies.

ITS--Intelligent Transport Systems (ITS): Electronic, telecommunications, video and radio
technologies that are used to inform transportation facility users and otherwise assist in
operations and management of transportation facilities.

LBJ: Otherwise known as the LBJ Freeway (I.H. 635) or the LBJ Facility in total—as it is today
and as it will be in the future--, including the present-day Freeway and the Managed Lanes

LBJIML facility: The LBIMLs.

LBJ Freeway (I.H. 635): the LBJ Facility in tota—as it is today and as it will be in the future--,
including the present-day Freeway and the Managed Lanes.

LBIML--LBJ Managed Lanes (LBJML): The managed lanes proposed to be built on the LBJ
Freeway. These are considered, in this study, to be tolled for most vehicles that would use them.

LBIML Roject: The planning process surrounding the assessment, planing and design of the
LBJIMLs.

LBIML Project Team: The representatives from public and private organizations that are
participating in the oversight, coordination and management of the planing process surrounding
the assessment and design of the LBJML.

LDT--Light Duty Trucks (LDTs): Pick up trucks.

LRT--Light Rail Transit (LRT): Rail transit service most often operated within a single region at
moderate speeds with vehicles that can be and often are operated on streets as well as in
dedicated corridors.

ML--Managed Lanes (ML): A managed lane facility is one that increases freeway efficiency by
packaging various operational and design actions. Lane management operations may be adjusted
at any time to better match regional goals.

Market Share Micro-Modd: The market share micro-model estimates the share of the total
corridor global demand that would use the LBIML vs. the GP lanes. The traffic that is estimated
to use the LBIML is based on several factors, including: location of access points to the LBIML,
time savings afforded over travel in the GP lanes, and toll rates to be charged.

NAAQS--National Ambient Air Quality Standards (NAAQS): Standards established by the
USEPA under the NEPA to protect public health.

NEPA--National Environmental Protection Act (NEPA): The federal act.
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NOX--Nitrogen Oxides (NOX): A criteria pollutant as established by the US EPA under NEPA
thereby having NAAQS as set by the US EPA.

NCTCOG--North Central Texas Council of Governments (NCTCOG): the designated
Metropolitan Planning Organization in the Dallas region.

NTTA--North Texas Toll Authority (NTTA): Self-defining.

SOV--Single Occupant Vehicles (SOVs): Most often used for autos with one person occupying
them and sometimes includes LDTs with one person in them.

TxDOT--Texas Department of Transportation (TXDOT): Self-defining.

TOD--Transit Oriented Development (TOD): A form of rea estate development, i.e,
commercia offices, residential or retail that is based on access being principally provided by
transit as opposed to Auto Based Development (ABD), aso known colloquially as the suburbs,
wherein access is principally provided by the SOV. TOD can be located in urban areas or
suburbs.

Tri Rail: Inter-city, heavy-duty commuter rail service in the Dallas Fort Worth region.

U.S. EPA: United States Environmental Protection Agency.

VOT--Vaue of time (VOT): Monetary measure of market demand for time savings, measured in
$min.

VMT--Vehicle Miles Traveled (VMT): Cumulative miles of travel for al vehicles on a given
facility over atime period.

Violation Enforcement Camera and Lighting Equipment (VES): Violation enforcement systems.

Wilbur Smith Associates (WSA): The consultant firm that completed this study under contract to
HNTB/TxDOT.
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